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£1.0 SCope

1.1 Identification

This User's Manual provides information, to users and

programmers, about three algorithms for the Cut Order5 Planning problem: Savings, Cherry Picking, and Improvement.

This information will enable the user to operate the

* programs and give the software programmer a better

understanding of the software written.I
1.2 Purpose5 The algorithms were designed to analyze the cut order

planning problem. The first algorithm uses a "computed

savings" to combine sections in a cut plan. The second

algorithm is also a constructive algorithm which combines

pieces into one section at a time. The third algorithm

tries to improve an existing solution by replacing pieces

into other sections. The algorithms presented in this

document are used for testing purposes only.

3 2.0 Ecruipment Configuration

The software was written on an IBM PC platform with

MSDOS environment. All code is written in the Ansi C
format. The outputs were generated with a 386/25MHz

3 machine.

I3.0 User Reguirements
A typical user of the algorithms should be familiar

with basic computer skills. The user needs to know how to

edit an Ascii file (input file) and print a listing of the3 output file either on the screen or to a printer.

I1
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A software programmer must have knowledge of the C

programming language to edit any of the procedures, and

should have knowledge of either the Pascal or C languages to

read the code. The code contains basic array structures,

but no linked list structures. Therefore the user does not

need extensive knowledge with the use of pointers but needs

5 to understand arrays and the allocation of memory for such

array structures. The software programmer must also be

3 familiar with makefiles and how to compile and link the

separate procedures.

I
4.0 Algorithm Description

4.1 Savings Algorithm

4.1.1 Functional Description

The Savings algorithm uses a "computed savings" to5 combine sections in a cut plan. The algorithm begins with

each unit of fabric ordered in a separate section of initial

ply height. Sections in this list are continuously merged

into one section based on which merges provide the best

savings in inches of fabric. As two sections are merged the

new section is placed in a partial section. This partial

section is then merged with other sections until the maximum

5 sizes allowed per section is reached. Once this partial
section is full, it is saved in a permanent list of sections

3 and can no longer be used to merge with other sections. At

this point a new partial section is created by combining two

sections and the process begins again. Sections are only

merged if the new section created does not exceed the

maximum ply height or the maximum sizes allowed per section.

When no more mergers are possible the solution is written to

an output file and the program terminates.

*2I
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Before merging sections together, the program

calculates a potential savings in fabric for each possible

combination of sections. There are basically two ways to

merge two sections. If the two sections contain the same

size combination, the savings can be computed by placing one

section on top of another. The savings for this method is

based on the saved cutting cost, since the size combination

is only cut once instead of twice. The merger for sections

3 containing the same size combination can also be achieved by

changing the size combination to include two of each of the

3 original sizes and leaving the ply height the same. The

savings for this method is the decreased cost of fabric

required for spreading the merged sections. If the two

sections do not contain the same sizes then the savings is

computed by changing the size combination and leaving the

I ply height the same.

Appendix C describes the Savings algorithm in detail
and Appendix D contains a printout of the source code for

the Savings algorithm.

The Savings algorithm is run simply by typing in

3 "savings" at the DOS prompt in the directory in which the

executable program is located. An input file, explained in

section 4.1.2, must reside in the current directory in which

the user is running the Savings algorithm. All output is

written to a file also in that current directory.

1 4.1.2 Input File

The input file is an Ascii file which must contain the

variables needed to run the Savings algorithm. The inputs

include (1) an order to be cut, consisting of various sizes

required, the quantity desired of each of these sizes, and

1 3I
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the perimeter around the size to cut. (2) The number of

units over or under the demand that will be allowed. (3) The

parameter K which determines the number of iterations after

which the savings list will be updated. (4) The ply height

of each of the initial sections. (5) List of Li's (these are

the fabric lengths required for cutting a size combination i

S- like small and large together - in a particular section.

(6) The maximum ply height allowed. (7) The maximum number

3 of sizes allowed per section. (8) The cutting cost per inch

of fabric. (9) The unit cost of the fabric.

Each input is placed on a separate line on the input

file and must be placed in the following order represented

3 below:

int ouunits : number of units over or under
the demand

int max_ply : maximum ply height
int max sizes : max sizes allowed per section
int initply : initial ply height
int k : number of iterations after which

the savings list is updated
int q : the ply height in which to use
int cut cost : cutting cost per inch
int unit cost : unit cost of size
order t order : the order
list_t list : list of Li's (fabric lengths

for each size combination)

I
I
I
I
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The beginning of the input file would appear as

* follows:

3 : ou units
3 :max sizes
4 : maxply
1 : init_ply

1k
1 :cut cost
1 :unit cost
5 120 size-30 : ordeT ( #, perimeter, string for size)
5 130 size-32 : order ( #, perimeter, string for size)
5 140 size-34 : order ( #, perimeter, string for size)
1 0 -1 15.31 : list ( 1 size 0, inches)
1 1 -1 15.56 : list ( 1 size 1, inches)

-2 : end

A detailed description of the data structures for an

order and the list of Lis is in section 4.1.4.

As each row of the order is read from the input file
the values are placed in the ord var t structure. For

example the first row (5 120 size-30) is placed as follows:

number(0J = 5
chsizes(0] = "size-30"

perimeter[0] = 120

As each row in the list of Lis is read the variable are

3 placed in the list-t array as follows:

List[O].sizes[0] = 1 ( 1 size-30)
List[O).sizes[l] = 0 ( 0 size-32
List(O].inches = 15.31

I List(l].sizes(0] = 0 (0 size-30
List(l].sizes(l] = 1 ( 1 size-32 )
List[l].inches = 15.56

Appendix A contains a printout of the entire input
file.

*5
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4.1.3 Output File

The output file ("OUTPUT") lists the sizes in each

section, the inches for that section, the ply height, and

the total inches for the section (ply x inches). At the end3 the total inches are printed along with the number of units

over or under the demand. A sample output file is in

i Appendix B.

I
4.1.4 Data Structures

* MAX-SIZES defines the maximum number of different sizes

possible in one order.

I MAX-LIST defines the maximum number of possible size

combinations as in the input file.

MAXSAVINGS defines the maximum number of savings that

will be kept in a list.

The following structure holds the order which consists3 of the amount of each size needed, the string value that

will be written to the output file associated with that

3 size, and the perimeter of the particular size:

struct order {
order t number;
sizes-t ch sizes;
int perimeter(MAXSIZES];
I ord_vart;

Order.number is an array which holds the amount of
each size ordered. It is defined as follows:
typedef int order_t[MAXSIZES].

Order.ch sizes is an array which holds the string
value associated with the size. e.g "Size-32". It is

I 6I
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* defined as follows:
typedef char sizes_t(MAXSIZES][10] :

Order.perimeter is an array which holds the perimeter
of each size.

i Arrays in the C language begin with zero and not one.
Therefore there will be a value in the first position,
zero. If the order is 3 size-30 and 5 size-32, the
ordvart structure will hold the following numbers:

number[O] = 3 number[l] = 5
ch sizes[0] = "size-30" ch sizes(l] = "size-32"
perimeter[O] 120 perimeter(l] = 130

i The following structure holds the list of size

combinations:

struct list t {
order t sizes;float- inches:
} list

I List.sizes is an array which holds the amount of each
size in the specific size combination.

List.inches holds the amount of fabric in inches need
for that specific sizes combination.

3 An example of what is in the list(] structure:

sizes(0] = 1 ( 1 size-30
sizes[l] = 1 ( 1 size-32)
inches = 28.01

I The following structure holds the data necessary for

each section.

I
I
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U struct section_t {
order t sizes;
int ply_height;
char merged;} section

Section.order is an array which holds the amount of
each size in the specific size combination for this
particular section.

Section.ply_height is the ply height of tlat section.

Section.merged tells whether the section has already
been merged or not.

I The following structure contains the data for each

* savings calculated between two sections:

struct savings_t {
int sectl
int sect2
int plyheight;
float savings;
int type;
int ply1;
int ply2;
I save_list;

Save list.sectl and save list.sect2 are the numbers of
the two sections being merged. These numbers
correspond to their position in the section list.

Save list.ply_height is the ply height of the new
combined section.

Save list.savings is the savings achieved if these two
sectlions are merged.

Savelist.type is the type of merge that is needed.
1 : Sizes the same, place on top of another
2 : Sizes different, rearrange size combination

Save list.plyl and save list.ply2 are the different
ply heights of sectl and sect2.

I

I
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i 4.1.5 Module Definitions

4.1.5.1 Caseai.c

Caseai() computes the savings of placing one section

on top of the other. The two sections must have the same

size combination.

1 4.1.5.2 Caseaii.c

Caseaii() computes the savings of rearranging the size

* combination of the two sections into one section but keeping

the ply height the same.

1 4.1.5.3 Compute.c

Compute_savings() looks at the two sections to

determine which way to compute the savings. If the two

sections have the same sizes combination then case ai.c is

called else caseaii.c is called. Ply height of the

sections are adjusted and the savings is returned to the

i main program.

4.1.5.4 Findinch.c

Findinches() searches through the list of Li inputs to

find the inches for the specific size combination of a

i section.

1 4.1.5.5 Getparm.c

Getparameters() opens the input file and reads in all

the inputs into their appropriate variables and structures.

4.1.5.6 Globals.c

Globals defines and initializes all the global

variables for the Savings algorithm.

I
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1 4.1.5.7 Savings.c

This file contains the main program to execute the

3 savings algorithm. The procedure begins by allocating

enough memory for all the variables and lists and then calls

get_parameters() to read the input file. The main loop in

the procedure calculates the savings and merges sections

until no more merges are possible by calling the other

various procedures. This procedure then writes all the

final results to the file "Output". All allocated space is

freed and all files are closed.

3 4.1.5.8 Savdec.h

This file contains all the definitions for various

3 structures and procedures that are used by the Savings

algorithm.

I 4.1.5.9 Savelcl.h

This file defines the global variables for the Savings

algorithm as external variables so that the program will

compile. The actual definition and initialization is in the

3 globals.c file.

3 4.1.5.10 Makefile.pc

This file contains the method in which to compile all

the procedures and create the executable file Savings.exe.

To execute this file type "make makefile.pc".

I
3 4.1.6 Error Messages

All error messages provide a short message and the file

3 in which the error occurred.

The following message appears when the program has

3 trouble opening a file in which to write the output.

I10
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"CANNOT OPEN OUTPUT FILE savings.c"

I
The following message appears when the program has

* trouble allocating memory to any structure needed for the

program.

I -- "ALLOCATION ERROR for list savings.c"

The following error appears when the program tries a

3 specific combination of sizes in one section but can not

locate the inches for this combination in the input list.

The user should check the input file to determine if the

value exists or not.

"CANNOT FIND 1 size-30 2 size-32 findinch.c"

4.2 Cherry Picking Algorithm

4.2.1 Functional Description

The Cherry Picking algorithm builds sections by

combining certain sizes based on the best utilization of

fabric. The algorithm begins by choosing the first (QI) and

3second (Q2) most numerous sizes in the order. OU will

represent the number of units over or under the demand that

is allowed. Any size which has an order quantity greater

than (Q2 - OU) is placed into sections such that a minimal

3 amount of fabric is used. All quantities of sizes assigned

to a section are reduced appropriately. This process

continues until all sizes have been assigned to sections.

-- When this occurs the program terminates and the output is

written to a file.

-- 11
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Appendix C describes the algorithm in greater detail

3 and Appendix E contains the source code for the Cherry

Picking algorithm.

I The Cherry algorithm is run simply by typing in

"cherry" at the DOS prompt in the directory in which the

executable program is located. An input file, explained in

section 4.2.2, must reside in the current directory in which

the user is running the Cherry algorithm. All output is

written to a file also in that current directory.

I
3 4.2.2 Input File

The input file is an Ascii file which must contain the

variables needed to run the Savings algorithm. The inputs

include (1) an order to be cut, consisting of various sizes

required, and the quantity desired of each of these sizes.

(2) The number of units over or under the demand that will

be allowed. (3) List of Li's (these are the fabric lengths

3 required for cutting a size combination i - like small and

large together - in a particular section. (4) The maximum

3 ply height allowed. (5) The maximum number of sizes allowed

per section.

I Each input is placed on a separate line on the input

file and must be placed in the following order represented

3 below:

int ouunits : number of units over or under
the demand

int max_ply : maximum ply height
int max sizes : max sizes allowed per section
order t order : the amount of each size needed
list t list : list of I's (fabric lengths

for each sizes combination)

I 12
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The input file would appear as follows:

I 3 :ouunits
3 : max sizes
4 :max-ply
5 120 size-30 : order( #, perimeter, string for size)
5 130 size-32 : order ( #, perimeter, string for size)
5 140 size-34 : order ( #, perimeter, string for size)
1 0 -1 15.31 : list ( 1 size 0, inches)
1 1 -1 15.56 : list ( 1 size 1, inches)

-2 : end

-- A detailed description of the data structures for an

order and the list of Lis is in section 4.2.4.

IAs each row of the order is read from the input file

the values are placed in the ord var t structure. For

example the first row (5 120 size-30) is placed as follows:

number(0] = 5
ch sizes[0] = "size-30"perimeter[0] = 120

3 As each row in the list of Lis is read the variable are

placed in the list t array as follows:

List(0].sizes[0] = 1 ( 1 size-30 )
List[0].sizes(l] = 0 ( 0 size-32 )3 List(0].inches = 15.31

List(l].sizes[0] = 0 ( 0 size-30 )
List(l].sizes(l) = 1 ( 1 size-32 )
List(l].inches = 15.56

Appendix A contains a printout of the entire input

* file.

I
I
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1 4.2.3 Output File

The output file ("OUTPUT") lists the sizes in each

section, the inches for that section, the ply height, and

the total inches for the section (ply x inches). At the end

* the total inches are printed along with the number of units

over or under the demand. A sample output file is in

* Appendix B.

I
4.2.4 Data Structures

3 MAXSIZES defines the maximum number of different sizes

possible in one order.

I MAX-LIST defines the maximum number of possible size

combinations as in the input file.

The following structure holds the order which consists

of the quantity amount of each size needed, the string value

that will be written to the output file associated with that

size, and the perimeter of the particular size:

struct order {
order t number;
sizes-t ch sizes;
int perimeter[MAXSIZES];
} ordvart;

Order.number is an array which holds the amount of
each size ordered. It is defined as follows:
typedef int order_t(MAX_SIZES].

Order.ch sizes is an array which holds the string
value associated with the size. e.g "Size-32". It is
defined as follows:
typedef char sizes_t[MAXSIZES][10] :

Order.perimeter is an array which holds the perimeter
of each size.

I
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* Arrays in the C language begin with zero and not one.
Therefore there will be a value in the first position,
zero. If the order is 3 size-30 and 5 size-32, the
ordvart structure will hold the following numbers:

number[O] = 3 number(l] = 5
ch sizes(0] = "size-30" chsizes(l] = "size-32"
perimeter(O] = 120 perimeter[l] = 130

U
The following structure holds the list of Lis:I
struct list t {

order t sizes;
float inches:
} list

List.sizes is an array which holds the amount of each
size in the specific size combination.

List.inches holds the amount of fabric in inches need
I for that specific sizes combination.

An example of what is in the list[] structure:

Isizes(0J = 1 ( 1 ie3
sizes(l] = 1 ( 1 size-32)
inches = 28.01

The following structure holds the data necessary for

each section.

U struct section t {
order t sizes;
int ply_height;
} section

Section.order is an array which holds the amount of
each size in the specific size combination for this
particular section.

Section.ply_height is the ply height of that section.

15
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i 4.2.5 Module Descriptions

4.2.5.1 Cherry.c
This file contains the main program which executes the

Cherry Picking algorithm. The procedure begins by

allocating memory for all the variables and lists for the

program and calls getparameters() to read the input file.

* The main loop in the program chooses the best combination of

sizes in the set S by calling the other various procedures.

i After all sizes have been used the procedure writes the

results to the file "Output", releases all memory, and

3 closes all files.

4.2.5.2 Chkinch.c

Check inches() detremines if the total inches

calculated from the current combination is less than the

previous best combination. If so this new combination is

saved in a temporary section.

4.2.5.3 Clrtemp.c

Clear_tempo initializes the temporary sections.

4.2.5.4 Combine.c

Combineinches calls findinches() to calculated the

total inches for a specific combination of sizes.I
4.2.5.5 Cphold.c

Copy_holdto sections() copies all the sections in the

temporary holding segment to the final output hold segment

* of sections.

4.2.5.6 Findinch.c

Find inches searches through the list of Li inputs to

find the inches for a specific size combination.I

I!1
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i 4.2.5.7 Fives.c

Fives() is a recursive procedure which groups sizes in

combinations of five. Recursive programming means it keeps
calling itself until all possible combinations are

exhausted.

4.2.5.8 Fours.c

Fours() is a recursive procedure which groups sizes in

combinations of four. Recursive programming means it keeps

calling itself until all possible combinations are

exhausted.

4.2.5.9 Getparm.c

Get_parameters() reads the input file and places all

input variables in their appropriate structures.

4.2.5.10 Globals.c

Globals.c defines and initializes all global variables

for the Cherry Picking algorithm.

I 4.2.5.11 Ones.c

Ones() places each sizes in a section by itself and

* find the total inches for all these sections combined.

4.2.5.12 Sixes.c

Sixes() is a recursive procedure which groups sizes in

combinations of six. Recursive programming means it keeps

calling itself until all possible combinations are

exhausted.

4.2.5.13 Threes.c

Threes() is a recursive procedure which groups sizes in

combinations of three. Recursive programming means it keeps

I
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calling itself until all possible combinations are

* exhausted.

4.2.5.14 Twos.c

Twos() is a recursive procedure which groups sizes in

combinations of two. Recursive programming means it keeps

* calling itself until all possible combinations are

exhausted.

U 4.2.5.15 Cherdec.h

This file contains all the definitions for various

structures and procedures that are used by the Cherry

Picking algorithm.

4.2.5.16 Cherlcl.h

* This file defines the global variables for the Cherry

Picking algorithm as external variables so that the program

will compile. The actual definition and initialization is

in the globals.c file.

I 4.2.5.17 Makefile.pc

This file contains the method in which to compile all

the procedures and create the executable file Cherry.exe.

To execute this file type "make makefile.pc".I
I 4.2.6 Error Messages

All error messages give a short message and the file in

* which the error occurred.

The following message appears when the program has

trouble opening a file in which to write the output.

I
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I "CANNOT OPEN OUTPUT FILE cherry.c"

I
The following message appears when the program has

I trouble allocating memory to any structure needed for the

program.

I "ALLOCATION ERROR for list cherry.c"I
The following error appears when the program tries a

specific combination of sizes in one section but can not

locate the inches for this combination in the input list.

The user should check the input file to determine if the

I value exists or not.

"CANNOT FIND 1 size-30 2 size-32 findinch.c"

I
4.3 Improvement Algorithm

I 4.3.1 Functional Description

4.3.1.1 Improvement Algorithm on current solution
The Improvement algorithm takes a current solution for

a cut plan and tries to improve this solution by exchanging

sizes in different sections. The algorithm begins by first

examining the current solution to see if any sections can be

* combined to make one section that requires less fabric than

the two sections. The new section cannot violate the

* constraints on the maximum ply height or the maximum sizes

allowed per section. Then the algorithm begins with any

section and tries to transfer a portion of the section to

another section, or swap a portion of the section with the
portion of another section without violating the constraint
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of the maximum number of sizes allowed per section. When

all possible transfers and swaps have been examined for the

current section, the best transfer or swap is made and the

process begins again for the next section. This procesb is

continued until no more transfers or swaps that improve the

solution can be made. At this point the new solution is

written to the output file and the program terminates.

Before actually transferring or swapping a portion of a

section, the program calculates a possible savings in fabric

for each possible combination of sections. There are

basically two ways to transfer or swap sizes. If the

portion taken from one section and the candidate section

3 contain the same size combination the savings is computed by

placing the portion on top of the candidate section. The

* savings for this method is based on the saved cutting cost

since the size combination is only cut once instead of

twice. The savings for the merger of a portion of the

original section and the entire candidate section containing

the same size combination can also be achieved by adding the

I sizes in the extracted portion to the new section and

leaving the ply height the same. The savings for this

* method is the decreased cost of fabric required for

spreading the merged sections. If the portion taken from

* one section and candidate section do not contain the same

size combination then the savings is computed by changing

* the size combination and leaving the ply height the same.

4.3.1.2 Improvement Algorithm on an order

* The Improvement algorithm can also be used to generate

a solution from an initial order by either changing the

source code slightly or the input file. To accomplish this

each unit in the initial order must be placed in a separate

section of initial ply height. The improvement algorithm
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works as if this were the initial solution and tries to

improve upon this solution as explained above.

There are two ways to set up this initial solution for

the algorithm. The user can edit the input file to show a

initial solution of sections with initial ply heights and

one unit of clothing in each secticn. (See section 4.3.2

Input File). However if the order is large it would be

easier to change the source code to omit reading in the

first solution from the input file and simply place each

size ordered into a section of initial ply height. The two

files which would need to be changed are the getparm.c file

and the improve.c file. In the getparm.c file the code that

reads in the initial solution would have to be deleted. In

the improve.c file new source code would have to be added

which would take the order and place each unit of fabric

into a separate section of initial ply height. This code is

3 represented below:

curr section = 0;
for (i=O; i< num of sizes; i++)

for (j=O; j<order[i]; j++) {
sections(currsection].ply_height =

initial-ply;
sections(curr section].sizes(i] = 1;
++curr section;

The Improvement algorithm will then generate a solution

based on the order and write out the solution to the outputI file.

Appendix C contains a detailed description of the

3 algorithm and Appendix F contains the source code for the

Improvement algorithm.

I
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The Improvement algorithm is run simply by typing in

"improve" at the DOS prompt in the directory in which the

Improvement program is located. An input file, explained in

section 4.3.2 needs to be in the current directory in which

the user is running the Improvement algorithm. All output
is written to a file also in that current directory.l

i 4.3.2 Input File

The input file is an Ascii file which must contain the

variables needed to run the Improvement algorithm. The

inputs include (1) an order to be cut, consisting of various3 sizes required, and the quantity desired of each of these

sizes (2) The number of units over or under the demand that

will be allowed. (3) List of Li's (these are the fabric

lengths required for cutting a size combination i - like

small and large together - in a particular section. (4) A

solution to the problem to be improved upon. The solution
contains the number of sections and the'sizes and ply height

assigned to each of those sections, the fabric length

required for each of the sections, and the deviation of the

number of units to be cut from the actual number of units

required in the order. (5) The maximum ply height allowed.

(6) The maximum number of sizes allowed per section. (7) The

cutting cost per inch of fabric. (8) The unit cost of the

i fabric.

Each input is placed on a separate line on the input

* file and must be placed in the following order represented

below:

i int ou units : number of units over or under
the demand for 1st solution

int max_ply : maximum ply height
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i int max sizes : max sizes allowed per section
int cut cost : cutting cost per inch
int unit cost : unit cost of size
order t order : the amount of each size needed
.num sections : the # of sections in 1st solution
sectionst section : the sections for the 1st solution

(sizes in section, ply height)
old ou units : # of units over or under demand

for new solution
list-t list : list of I's (fabric lengths

for each sizes combination)

The beginning of the input file would appear as

follows:

3 : ou units
3 : max sizes
4 : max-ply
1 : initply

i 1 k
1 cut cost
1 unit cost
5 120 size-30 order ( #, perimeter, string for size)
5 130 size-32 . order ( #, perimeter, string for size)
5 140 size-34 order ( #, perimeter, string for size)
5 150 size-36 order ( #, perimeter, string for size)

1 0 2 3 -1 2 : sections (sizes , ply height)
1 2 2 3 -1 3 sections (sizes , ply height)
3 ou units for new section
1 0 -1 15.31 list ( 1 size 0, inches)
1 1 -1 15.56 list ( 1 size 1, inches)

Ie

-2 :end
- A detailed description of the data structures for an

order, the list of Lis, and a solution is in section 4.3.4.

I

l
l
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As each row of the order is read from the input file

the values are placed in the ordvart structure. For

example the first row (5 120 size-30) is placed as follows:

i number[O] = 5
ch sizes(O] = "size-30"5 perimeter[0] = 120

3 The input file for the original solution reads as

follows:

1 1 size-30, 2 size-36 with a ply height of 2

1 size-34, 2 size-36 with a ply height of 33 As each row in the input file for the original solution
is read the variables are placed in a section list as

3 follows:

section(0].sizes[0] = 1
section[O].sizes[?] = 0
section(O].sizes[2] = 0
section(0].sizes[3] = 23section(0J.ply_ height = 2

section[l].sizes[o] = 0
section(l].sizes(l] =-0
section(l].sizes(2] = 1
section(l].sizes(3] = 2
section(l].plyheight = 3

3 As each row in the list of Lis is read the variable are

placed in the listt array as follows:

i
I
i
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I List[0].sizes[0] = 1 (1 size-30
List[O].sizes[l] = 0
List(0].inches = 15.31

List[l].sizes[0] = 0
List[l].sizes[l] = 1
List[l].inches = 15.56

Appendix A contains a printout of the entire input

3 file.

I
4.3.3 Output File

The output file ("OUTPUT") lists both the first

solution, given as the input, the second solution generated3 by the algorithm, the sizes in each section, the inches for

that section, the ply height, and the total inches for the

section (ply x inches). At the end the total inches are

printed along with the number of units over or under the

demand. A sample output file is in Appendix B.

4.3.4 Data Structures

MAXSIZES defines the maximum number of different sizes

possible in one order.

5 MAX-LIST defines the maximum number of possible size

combinations as in the input file.

3 The following structure holds the order which consists

of the amount of each size needed, the string value that

will be written to the output file associated with that

size, and the perimeter of the particular size:

I struct order {
order t number;
sizes t ch sizes;
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I int perirneter(MAX_SIZES];
} ordvart;

I Order.number is an array which holds the amount of
each size ordered. It is defined as follows:
typedef int order_t(MAXSIZES].

Order.ch sizes is an array which holds the string
value associated with the size. e.g "Size-32". It is
defined as follows:
typedef char sizes_t(MAXSIZES][10] :

Order.perimeter is an array which holds the perimeter
of each size.

Arrays in the C language begin with zero and not one.
Therefore there will be a value in the first position,
zero. If the order is 3 size-30 and 5 size-32, the
ordvart structure will hold the following numbers:

3 number[0] = 3 number[l) = 5
chsizes(0] = "size-30" ch sizes~l] = "size-32"
perimeter[0] = 120 perimeter(l] 130

3 The following structure holds the list of Lis:

struct list t {
ordert sizes;
float inches:
} list

List.sizes is an array which holds the amount of each
size in the specific size combination.

I List.inches holds the amount of fabric in inches need
for that specific sizes combination.

1 An example of what is in the list[] structure:

sizes[0] = 1 ( 1 size-30
sizes[l] = 1 ( 1 size-32)
inches = 28.01

I
The following structure holds the data necessary for

5 each section.
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I struct section t {
order t sizes;
int plyheight;
} section

Section.order is an array which holds the amount of
each size in the specific size combination for this
particular section.

5 Section.ply_height is the ply height of that section.

i The following structure contains the data for all the

savings calculated and saved in a list:I_
struct savings_t {

int sectl
int sect2int org_plyheight

int cand_ply_height
float savings;
int type;
ordert org;
order-t cand;

i order t in secti;
order t in sect2;
} save_list;

U Save list.sectl and save list.sect2 are the numbers of
the two sections being merged. These numbers5 correspond to their position in the section list.

Save list.orgplyheight is the ply height of the
originating section in which the portion was taken.

Save list.candply_height is the ply height of the
candidate section in which the portion will be added

i or swapped.

Save list.savings is the savings achieved if these two
sections are merged.

Save list.type is the type of merge that is needed.
1 : Sizes the same, place on top of another
2 : Sizes different, rearrange size combination

I
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I Save list.org is an array which holds sizes of the
originating portion to transfer or swap.

i Save list.cand is an array which holds the sizes of
the candidate portion to transfer or swap.

Save list.in secti is an array which holds all the
sizes in the-original section before the swap or
transfer is made.

I Save list.in sect2 is an array which holds all the
sizes in the candidate section before the swap or3 transfer is made.

3 4.3.5 Module Descriptions

4.3.5.1 Case ai.c

Caseai() computes the savings of placing one section

or portion of a section on top of another section. The two

3 sections must have the same size combination.

3 4.3.5.2 Caseaii.c

Caseaii() computes the savings of rearranging the size

combination of the two sections into one section but keeping

the ply height the same.

3 4.3.5.3 Combply.c

Combineply() combines sections which have the same

3 sizes combination into one section if the new ply height

does not violate the maximum ply allowed.

4.3.5.4 Combsize.c

Combinesizes() combines sections which have the same

ply height if the number of sizes in the section does not
violate the maximum number of sizes allowed per section.

I
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1 4.3.5.5 Compswap.c

Computeswap_savings() looks at the two sizes and

sections to swap to determine which way to compute the

savings. If the two sections have the same size combination

then caseai.c is called, else caseaii.c is called. Ply

height of the sections are adjusted and the savings is

5 returned to the main program.

4.3.5.6 Compute.c

Compute_savings() looks at the size to transfer and the

two sections to determine which way to compute the savings.

3 If the two sections have the same sizes combination then

case ai.c is called else case aii.c is called. Ply height

of the sections are adjusted and the savings is returned to

the main program.

1 4.3.5.7 Findinch.c

Findinches() searches through the list of Li inputs to

find the inches of the size combination of a section.

1 4.3.5.8 Getparm.c

Getparameters() opens the input file and reads in all

3 the inputs into their appropriate variables and structures.

4.3.5.9 Globals.c
Globals defines and initializes all the global

variables for the Improvement algorithm.

4.3.5.10 Improve.c

This file contains the procedure to execute the

Improvement algorithm. The procedure begins by allocating

3 all the memory needed for the variables and lists, and then

calls get_parameters() to read the input file. The main

5 loop in the procedure continually tries to transfer and swap
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sizes between sections until no more transfers or swaps can

be made to improve the solution. The procedure then writes

all the final data to the file "Output", frees all memory,

and closes any open files.

4.3.5.11 Swapbkwd5 Swapbackwards() attempts to swap one size from one

section with a size from another section working backwards

i through the list.

4.3.5.12 Swapfrwd

Swapforwards() attempts to swap one size from one

section with a size from another section working forwards

through the list.

3 4.3.5.f3 Tranbkwd
Transferbackwards() attempts to transfer one size from

5 one section to another section working backwards through the

list.

1 4.3.5.14 Tranfrwd

Transferforwards() attempts to transfer one size from

one section to another section working forwards through the

list.i
4.3.5.15 Impdec.h3 This file contains all the definitions for various

structures and procedures that are used by the Improvement

3 algorithm.

4.3.5.16 Implcl.h

This file defines the global variables for the

Improvement algorithm as external variables so that thei
* 3
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program will compile. The actual definition and

initialization is in the globals.c file.

4.3.5.17 Makefile.pc

3 This file contains the method in which to compile all

the procedures and create the executable file Improve.exe.

3 To execute this file type "make makefile.pc".

i
4.3.6 Error Messages

3 All error messages give a short message and the file in

which the error occurred.

i The following message appears when the program has

trouble opening a file in which to write the output.

"CANNOT OPEN OUTPUT FILE improve.c"i
The following message appears when the program has

trouble alloceting memory to any structure needed for the

program.

"ALLOCATION ERROR for list improve.c"I
The following error appears when the program tries a

specific combination of sizes in one section but can not

locate the inches for this combination in the input list.

3 The user should check the input file to determine if the

value exists or not.

"CANNOT FIND 1 size-30 2 size-32 findinch.c"
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6.0 Appendices

Appendix A Input File

Each algorithm has a unique input file. The Lis in the

three input files (one for each algorithm) are all the same.

However, each input file begins slightly different depending

on the other input variables needed for the algorithm. All

5other input files are the same except for the initial
inputs. The input file in this appendix is used in the

Savings algorithm. The beginning of each of the three

input files are explained in the sections 4.1.2 Savings

Input File, 4.2.2 Cherry Input File, 4.3.2 Improvement Input

File.

I
I
I
I
I
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1 0
2 47
3 6
4 1
5 51
6 1
7 1
8 1
9 72 120 size-30
10 144 130 size-32
11 360 140 size-34
12 360 150 size-36
13 144 160 size-38
14 72 170 size-40
15 -1
16 1 0 -1 15.31
17 1 1 -1 15.56
18 1 2 -1 15.82
19 1 3 -1 16.07

20 1 4 -1 16.33
21 1 5 -1 16.59
22 2 0 -1 27.75
23 2 1 -1 28.26
24 2 2 -1 28.76
25 2 3 -1 29.27
26 2 4 -1 29.77
27 2 5 -1 30.28
28 3 0 -1 40.36
29 3 1 -1 41.11
30 3 2 -1 41.87
31 3 3 -1 42.63
32 3 4 -1 43.38
33 3 5 -1 44.14

34 4 0 -1 52.93
35 4 1 -1 53.94
36 4 2 -1 54.95
37 4 3 -1 55.96
38 4 4 -1 56.97
39 4 5 -1 57.98
40 5 0 -1 65.50
41 5 1 -1 66.76
42 5 2 -1 68.03
43 5 3 -1 69.28

44 5 4 -1 70.54
45 5 5 -1 71.80

46 6 0 -1 69.19
47 6 1 -1 70.52
48 6 2 -1 71.86
49 6 3 -1 73.19

50 6 4 -1 74.52

51 6 5 -1 75.86
52 1 0 1 1 -1 28.01
53 1 0 1 2 -1 28.26
54 1 0 1 3 -1 28.51
55 1 0 1 4 -1 28.76
56 1 0 1 5 -1 29.023 57 1 1 1 2 -1 28.52
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58 1 1 1 3 -1 28.76
59 1 1 1 4 -1 29.02
60 1 1 1 5 -1 29.27
61 1 2 1 3 -1 29.02
62 1 2 1 4 -1 29.27
63 1 2 1 5 -1 29.52
64 1 3 1 4 -1 29.52
65 1 3 1 5 -1 29.77
66 1 4 1 5 -1 30.03
67 2 0 1 1 -1 40.61
68 2 0 1 2 -1 40.86
69 2 0 1 3 -1 41.11
70 2 0 1 4 -1 41.36
71 2 0 1 5 -1 41.62
72 2 1 1 0 -1 40.86

73 2 1 1 2 -1 41.36
74 2 1 1 3 -1 41.62
75 2 1 1 4 -1 41.87
76 2 1 1 5 -1 42.12
77 2 2 1 0 -1 41.36
78 2 2 1 1 -1 41.62
79 2 2 1 3 -1 42.12
80 2 2 1 4 -1 42.37
81 2 2 1 5 -1 42.63
82 2 3 1 0 -1 41.87
83 2 3 1 1 -1 42.12
84 2 3 1 2 -1 42.37
785 2 3 1 4 -1 42.88

86 2 3 1 5 -1 43.13
87 2 4 1 0 -1 42.37
88 2 4 1 1 -1 42.63
89 2 4 1 2 -1 42.88
90 2 4 1 3 -1 43.13
91 2 4 1 5 -1 43.64
92 2 5 1 0 -1 42.88

93 2 5 1 1 -1 43.13
94 2 5 1 2 -1 43.38
95 2 5 1 3 -1 43.64
96 2 5 1 4 -1 43.89
97 5 0 1 1 -1 69.41
98 5 0 1 2 -1 69.63

99 50 1 3 -1 69.86
100 5 0 1 4 -1 70.08
101 5 0 1 5 -1 70.30
102 5 1 1 0 -1 70.30

103 5 1 1 2 -1 70.75
104 5 1 1 3 -1 70.97
105 5 1 1 4 -1 71.19
106 5 1 1 5 -1 71.41
107 5 2 1 0 -1 71.41
108 5 2 1 1 -1 71.63
109 5 2 1 3 -1 72.08
110 5 2 1 4 -1 72.33
111 5 2 1 5 -1 72.52
112 5 3 1 0 -1 72.52
113 5 3 1 1 -1 72.75!114 5 3 1 2 -1 72.97
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115 53 1 4-1 73.41

116 5 3 1 5 -1 73.64
117 5 4 1 0 -1 73.64
118 5 4 1 1 -1 73.86

119 5 4 1 2 -1 74.08I120 5 4 1 3 -1 74.30

121 5 4 1 5 -1 74.75
122 5 5 1 0 -1 74.75
123 5 5 1 1 -1 74.97
124 5 5 1 2 -1 75.19
125 5 5 1 3 -1 75.41
126 5 5 1 4 -1 75.64
127 4 0 2 1 -1 69.63
128 4 0 2 2 -1 70.08
129 4 0 2 3 -1 70.52
130 4 0 2 4 -1 70.97
131 4 0 2 5 -1 71.41
132 4 1 2 0 -1 70.08
133 4 1 2 2 -1 70.97
134 4 1 2 3 -1 71.41
135 4 1 2 4 -1 71.86
136 4 1 2 5 -1 72.30
137 4 2 2 0 -1 70.97
138 4 2 2 1 -1 71.41
139 4 2 2 3 -1 72.30
140 4 2 2 4 -1 72.75
141 4 2 2 5 -1 73.19
142 4 3 2 0 -1 71.86
143 4 3 2 1 -1 72.30
148 4 3 2 2 -1 72.75
145 4 3 2 4 -1 73.64
146 4 3 2 5 -1 74.08
147 4 4 2 0 -1 72.75
148 4 4 2 1 -1 73.19

149 4 2 2 -1 73.64
150 4 2 3 -1 74.08
151 4 4 2 5 -1 74.97
152 4 5 2 0 -1 73.64

I153 4 5 2 1 -1 74.08

154 4 5 2 2 -1 74.52
155 4 5 2 3 -1 74.97
156 4 5 2 4 -1 75.41
157 1 0 1 1 1 2 -1 41.11
158 1 0 1 1 1 3 -1 41.36
159 1 0 1 1 1 4 -1 41.62

160 1 0 1 1 1 5 -1 41.87
161 1 0 1 2 1 3 -1 41.62
162 1 0 1 2 1 4 -1 41.87
163 1 0 1 2 1 5 -1 42.12
164 1 0 1 3 1 4 -1 42.12
165 1 0 1 3 1 5 -1 42.37
166 1 0 1 4 1 5 -1 42.62
167 1 1 1 2 1 3 -1 41.87
168 1 1 1 2 1 4 -1 42.12
169 1 1 1 2 1 5 -1 42.37
170 1 1 1 3 1 4 -1 42.37
171 1 1 1 3 1 5 -1 42.63I
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172 1 1 1 4 1 5 -1 42.88
173 1 2 1 3 1 4 -1 42.63
174 1 2 1 3 1 5 -1 42.88
175 1 2 1 4 1 5 -1 43.13
176 1 3 1 4 1 5 -1 43.38
177 1 0 11 1 2 1 3 -1 54.45
178 1 0 1 1 1 2 1 4 -1 54.7
179 1 0 1 1 1 2 1 5 -1 54.95
180 1 0 1 1 1 3 1 4 -1 54.95181 1 0 1 1 1 3 1 5 -1 55.2

182 1 0 1 1 1 4 1 5 -1 55.46
183 1 0 1 2 1 3 1 4 -1 55.46
184 1 0 1 2 1 3 1 5 -1 55.46
185 1 0 1 2 1 4 1 5 -1 55.9
186 1 0 1 3 1 4 1 5 -1 56.1

187 1 0 1 2 1 3 1 4 -1 55.20
188 1 1 1 2 1 3 1 5 -1 55.71
189 1 1 1 2 1 3 1 4 -1 55.46
190 1 1 1 2 1 4 1 5 -1 55.9

191 1 1 1 3 1 4 1 5 -1 56.21
192 1 2 1 3 1 4 1 5 -1 56.46
193 1 0 1 1 1 2 1 3 1 4 -1 68.02
194 1 0 1 1 1 2 1 3 1 5 -1 68.27
195 10 11 12 14 15 -168.4
196 1 0 1 1 1 3 1 4 1 5 -1 69.0
197 1 0 1 2 1 3 1 4 1 5 -1 69.03
198 1 1 1 2 1 3 1 4 1 5 -1 69.28
199 1 0 1 1 1 2 1 3 1 4 1 5 -1 72.52
200 1 0 1 1 3 2 -1 67.26
201 1 0 1 1 4 2 -1 71.19
202 1 0 1 1 3 3 -1 68.02
203 1 0 1 1 3 4 -1 68.78
204 1 0 1 1 3 5 -1 69.53
205 1 0 1 1 4 3 -1 72.08

206 1 0 1 1 4 4 -1 72.97
207 1 0 1 1 4 5 -1 73.86
208 1 0 2 1 3 2 -1 70.97
209 1 0 2 1 3 3 -1 71.63
210 1 0 2 1 3 4 -1 72.3
211 1 0 3 1 1 2 -1 66.76
212 1 0 3 1 2 2 -1 70.75
213 1 0 3 1 1 3 -1 67.01
214 1 03 1 1 4 -1 67.26
215 1 0 3 1 1 5 -1 67.52
216 1 0 3 1 2 3 -1 71.19
217 1 0 3 1 2 4 -1 71.63
218 1 0 3 1 2 5 -1 72.08

219 1 0 4 1 1 2 -1 70.52
220 1 0 4 1 1 3 -1 70.75
221 1 0 4 1 1 4 -1 70.97
222 1 0 4 1 1 5 -1 71.19
223 1 0 1 2 3 3 -1 68.27
224 1 0 1 2 3 4 -1 68.94
225 1 0 1 2 3 5 -1 69.78
226 1 0 1 2 4 3 -1 72.3
227 1 0 1 2 4 4 -1 73.19
228 1 0 1 24 5 -1 74.08I
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229 102233-172.08
230 1 0 2 2 3 4 -1 72.75
231 1 0 3 2 1 3 -1 67.77
232 1 0 3 2 1 4 -1 68.02

233 1 0 3 2 1 5 -1 68.27
234 1 0 3 2 2 3 -1 71.86
235 1 0 3 2 2 4 -1 72.3
236 103225-172.75
237 1 0 4 2 1 3 -1 71.63
238 1 0 4 2 1 4 -1 71.86
239 1 0 4 2 1 5 -1 72.08
240 1 0 3 3 1 4 -1 68.78
241 1 0 3 3 1 5 -1 69.03
242 1 0 1 3 3 4 -1 69.28
243 1 0 3 4 1 5 -1 69.78

244 1 0 1 3 3 5 -1 70.04
245 1 0 1 4 3 5 -1 70.29
246 1 0 4 3 1 4 -1 72.75
247 1 0 3 3 2 4 -1 72.97
248 1 0 4 3 1 5 -1 72.97
249 1 02 3 3 4 -1 73.19
250 1 0 3 3 2 5 -1 73.41
251 1 0 1 3 4 4 -1 73.41
252 1 0 4 4 1 5 -1 73.86
253 1 0 3 4 2 5 -1 74.08
254 1 0 1 3 4 5 -1 74.3
255 1 0 1 4 4 5 -1 74.52
256 2 0 1 1 3 2 -1 70.75
257 2 0 1 1 3 3 -1 71.41
258 2 0 1 1 3 4 -1 72.08

259 203112-170.3
260 2 0 3 1 1 3 -1 70.52
261 2 0 3 1 1 4 -1 70.75
262 2 0 3 1 1 5 -1 70.97
263 2 0 1 2 3 3 -1 71.63
264 201 234 -1 72.3
265 2 0 3 2 1 3 -1 71.19
266 2 0 3 2 1 4 -1 71.41
267 2 0 3 2 1 5 -1 71.63
268 2 0 3 3 1 4 -1 72.08
269 2 0 3 3 1 5 -1 72.3
270 2 0 1 3 3 4 -1 72.52
271 2 0 3 4 1 5 -1 72.97
272 2 0 1 4 3 5 -1 73.4
273 3 0 1 1 1 2 -1 66.26

274 3 0 1 1 2 2 -1 70.3
275 3 0 1 1 1 3 -1 66.51
276 3 0 1 1 1 4 -1 66.76
277 3 0 1 1 1 5 -1 67.01
278 3 0 1 1 2 3 -1 70.75
279 3 0 1 1 2 4 -1 71.19
280 3 0 1 1 2 5 -1 71.63
281 3 0 2 1 1 2 -1 70.08
282 3 0 2 1 1 3 -1 70.3
283 3 0 2 1 1 4 -1 70.52
284 3 0 2 1 1 5 -1 70.75
285 3 0 1 2 1 3 -1 "6.76

im
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286 30 1 21 4-1 67.01

287 3 0 1 2 1 5 -1 67.26
288 3 0 1 2 2 3 -1 70.97
289 3 0 1 2 2 4 -1 71.41
290 3 0 1 2 2 5 -1 71.86
291 3 0 2 2 1 3 -1 70.75
292 3 0 2 2 1 4 -1 70.97
293 3 0 2 2 1 5 -1 71.19
294 3 0 1 3 1 4 -1 67.26
295 3 0 1 3 1 5 -1 67.52
296 3 0 1 4 1 5 -1 69.77
297 3 0 2 3 1 4 -1 71.41
298 3 0 2 3 1 5 -1 71.63
299 3 0 1 3 2 4 -1 71.63
300 3 0 2 4 1 5 -1 72.08

301 3 0 1 4 2 5 -1 72.3
302 4 0 1 1 1 2 -1 69.26
303 4 0 1 1 1 3 -1 70.08
304 4 0 1 1 1 4 -1 70.3

305 4 0 1 1 1 5 -1 70.52
306 4 0 1 2 1 3 -1 70.3
307 4 0 1 2 1 4 -1 70.52
308 4 0 1 2 1 5 -1 70.75
309 4 0 1 3 1 4 -1 70.75
310 4 0 1 3 1 5 -1 70.97
311 4 0 1 4 1 5 -1 71.19
312 1 1 1 2 3 3 -1 68.52
313 1 1 1 2 3 4 -1 69.28
314 1 1 1 2 3 5 -1 70.04
315 1 1 1 2 4 3 -1 72.52
316 1 1 1 2 4 4 -1 73.41
317 1 1 1 2 4 5 -1 74.3
318 1 1 2 2 3 3 -1 72.3
319 1 1 2 2 3 4 -1 72.97

320 1 1 3 2 1 3 -1 68.02
321 1 1 3 2 1 4 -1 68.27
322 1 1 3 2 1 5 -1 68.52
323 1 1 3 2 2 3 -1 72.08
324 1 1 3 2 2 4 -1 72.52
325 1 1 3 2 2 5 -1 72.97
326 1 1 4 2 1 3 -1 71.86
327 1 1 4 2 1 4 -1 72.08
328 1 1 4 2 1 5 -1 72.3
329 1 1 3 3 1 4 -1 69.03
330 1 1 3 3 1 5 -1 69.28

331 1 1 1 3 3 4 -1 69.53
332 1 1 3 4 1 5 -1 70.04
333 1 1 1 3 3 5 -1 70.29
334 1 1 1 4 3 5 -1 70.54
335 1 1 4 3 1 4 -1 72.97
336 1 1 4 3 1 5 -1 73.19
337 1 1 3 3 2 4 -1 73.19
338 1 1 2 3 3 4 -1 73.41
339 1 1 1 3 4 4 -1 73.64
340 1 1 3 3 2 5 -1 73.64
341 1 1 4 4 1 5 -1 74.08
342 1 1 3 4 2 5 -1 74.3
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343 1 1 1 3 4 5 -1 74.52
344 1 1 144 5 -174.75
345 211233-172.08
346 21 1 2 34-1 72.75
347 2 1 3 2 1 3 -1 71.63

I348 2 1 3 2 1 4 -1 71.86

349 2 1 3 2 1 5 -1 72.08
350 2 1 3 3 1 4 -1 72.52
351 2 1 3 3 1 5 -1 72.75
352 2 1 1 3 3 4 -1 72.97
353 2 1 3 4 1 5 -1 73.41
354 3 1 1 2 1 3 -1 67.52
355 3 1 1 2 1 4 -1 67.77
356 3 1 1 2 1 5 -1 68.02
357 3 1 1 2 2 3 -1 71.63
358 3 1 1 2 2 4 -1 72.08
359 3 1 1 2 2 5 -1 72.52
360 3 1 2 2 1 3 -1 71.41
361 3 1 2 2 1 4 -1 71.63
362 3 1 2 2 1 5 -1 71.86

363 3 1 1 3 1 4 -1 68.02

364 3 1 1 3 1 5 -1 68.27

365 3 1 1 4 1 5 -1 68.52
366 3 1 2 3 1 4 -1 72.08
367 3 1 2 3 1 5 -1 72.3
368 31 1324-172.3
369 3 1 2 4 1 5 -1 72.75
370 3 1 1 3 2 5 -1 72.75
371 3 1 1 4 2 5 -1 72.97
372 4 1 1 2 1 4 -1 71.41
373 4 1 1 2 1 5 -1 71.63
374 4 1 1 2 1 3 -1 71.19
375 4 1 1 3 1 4 -1 71.63
376 4 1 1 3 1 5 -1 71.86
377 4 1 1 4 1 5 -1 72.08
378 1 2 3 3 1 4 -1 69.28
379 1 2 3 3 1 5 -1 69.53
380 1 2 1 3 3 4 -1 69.78
381 1 2 3 4 1 5 -1 70.29
382 1 2 1 3 3 5 -1 70.54
383 1 2 1 4 3 5 -1 70.79
384 1 2 4 3 1 4 -1 73.19
385 1 2 4 3 1 5 -1 73.41
386 1 2 3 3 2 4 -1 73.41
387 1 2 2 3 3 4 -1 73.64
388 1 2 1 3 4 4 -1 73.86
389 1 2 3 3 2 5 -1 73.86
390 1 2 4 4 1 5 -1 74.3
391 1 2 3 4 2 5 -1 74.52
392 1 2 1 3 4 5 -1 74.75
393 1 2 1 4 4 5 -1 74.97
394 2 2 3 3 1 4 -1 72.97
395 2 2 3 3 1 5 -1 73.19
396 2 2 1 3 3 4 -1 73.41
397 2 2 3 4 1 5 -1 73.86
398 3 2 1 3 1 4 -1 68.78
399 3 2 1 3 1 5 -1 69.03I
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400 3 2 1 4 1 5 -1 69.28
401 3 2 2 3 1 4 -1 72.75
402 3 2 2 3 1 5 -1 72.97
403 3 2 1 3 2 4 -1 72.97

404 3 2 2 4 1 5 -1 73.41
405 3 2 1 3 2 5 -1 73.41
406 3 2 1 4 2 5 -1 73.64
407 4 2 1 3 1 4 -1 72.52
408 4 2 1 3 1 5 -1 72.75
409 1 214 1 5 -1 72.97
410 1 3 1 4 3 5 -1 71.04
411 1 3 1 4 4 5 -1 75.19
412 1 3 3 4 1 5 -1 70.54
413 1 3 3 4 2 5 -1 74.75
414 1 3 4 4 1 5 -1 74.52

415 2 3 3 4 1 5 -1 74.3
416 3 3 1 4 1 5 -1 69.04
417 3 3 1 4 2 5 -1 74.3
418 3 3 2 4 1 5 -1 74.08
419 4 3 1 4 1 5 -1 73.86
420 3 0 2 1 -1 65.77
421 3 0 2 2 -1 66.01
422 3 0 2 3 -1 66.77
423 3 0 2 4 -1 67.26
424 3 0 2 5 -1 67.77
425 2 0 3 1 -1 66.01
426 3 1 2 2 -1 67.26
427 3 1 2 3 -1 67.77
428 3 1 2 4 -1 68.27
429 3 1 2 5 -1 68.78

430 2 0 3 2 -1 67.01
431 2 1 3 2 -1 67.52
432 3 2 2 3 -1 68.52
433 3 2 2 4 -1 69.03
434 3 2 2 5 -1 69.53
435 2 0 3 3 -1 67.77

I iI 436 21 3 3-1 68.27
437 2 2 3 3 -1 68.78
438 3 3 2 4 -1 69.78I 439 3 3 2 5 -1 70.29
440 2 0 3 4 -1 68.52
441 2 1 3 4 -1 69.03
442 2 2 3 4 -1 69.53
443 2 3 3 4 -1 70.03
444 3 4 2 5 -1 71.04
445 2 0 3 5 -1 69.23
446 2 1 3 5 -1 69.84
447 2 2 3 5 -1 70.35
448 2 3 3 5 -1 70.86
449 2 4 3 5 -1 71.37
450 4 0 1 1 -1 65.76
451 4 0 1 2 -1 66.01
452 4 0 1 3 -1 66.26
453 4 0 1 4 -1 66.51
454 4 0 1 5 -1 66.76
455 1 0 4 1 -1 66.51
456 4 1 1 2 -1 67.01
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457 41 1 3-1 67.26

458 4 1 1 4 -1 67.52
459 4 1 1 5 -1 67.77
460 1 0 4 2 -1 67.52
461 1 1 4 2 -1 67.77
462 4 2 1 3 -1 68.14
463 4 2 1 4 -1 68.52
464 4 2 1 5 -1 68.78
465 1 0 4 3 -1 68.52
466 1 1 4 3 -1 68.78

"7 1 2 4 3 -1 69.14
468 4 3 1 4 -1 69.53
469 4 3 1 5 -1 69.78

470 1 0 4 4 -1 69.53
471 1 1 4 4 -1 69.78
472 1 2 4 4 -1 70.04
473 1 3 4 4 -1 70.30
474 4 4 1 5 -1 70.75
475 1 0 4 5 -1 70.52
476 1 1 4 5 -1 70.75
477 1 2 4 5 -1 70.97
478 1 3 4 5 -1 71.19
479 1 4 4 5 -1 71.41
480 2 0 2 1 1 2 -1 66.51
481 2 0 2 1 1 3 -1 66.76
482 2 0 2 1 1 4 -1 67.01
483 2 0 2 1 1 5 -1 67.26
484 1 0 2 1 2 2 -1 67.01
485 2 1 2 2 1 3 -1 67.77
486 2 1 2 2 1 4 -1 68.02
487. 2 1 2 2 1 5 -1 68.27
488 1 0 2 2 2 3 -1 68.02
489 1 1 2 2 2 3 -1 68.27
490 2 2 2 3 1 4 -1 69.03
491 2 2 2 3 1 5 -1 69.28
492 1 0 2 3 2 4 -1 69.03
493 1 1 2 3 2 4 -1 69.28
494 1 2 2 3 2 4 -1 69.53
495 2 3 2 4 1 5 -1 70.29
496 1 0 2 4 2 5 -1 70.04
497 1 1 2 4 2 5 -1 70.29
498 1 2 2 4 2 5 -1 70.54
499 1 3 2 4 2 5 -1 70.79
500 2 0 1 1 2 2 -1 66.76
501 2 0 2 2 1 3 -1 67.26
502 2 0 2 2 1 4 -1 67.52
503 2 0 2 2 1 5 -1 67.77
504 2 0 1 1 2 3 -1 67.26
505 2 0 1 2 2 3 -1 67.51
506 2 0 2 3 1 4 -1 68.02
507 2 0 2 3 1 5 -1 68.27
508 2 0 1 1 2 4 -1 67.52
509 2 0 1 2 2 4 -1 68.02
510 2 0 1 3 2 4 -1 68.27
511 2 0 2 4 1 5 -1 68.78
512 2 0 1 1 2 5 -1 68.27
513 2 0 1 2 2 5 -1 68.52I
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514 2 0 1 3 2 5 -1 68.78
515 2 0 1 4 2 5 -1 69.03
516 1 0 2 1 2 3 -1 67.52
517 2 1 1 2 2 3 -1 68.02
518 2 1 2 3 1 4 -1 68.52
519 2 1 2 3 1 5 -1 68.78
520 1 0 2 1 2 4 -1 69.03
521 2 1 1 2 2 4 -1 68.52

522 2 1 1 3 2 4 -1 68.78
523 2 1 2 4 1 5 -1 69.28
524 1 0 2 1 2 5 -1 68.52
525 2 1 1 2 2 5 -1 69.03
526 2 1 1 3 2 5 -1 69.28
527 2 1 1 4 2 5 -1 69.53
528 1 0 2 2 2 4 -1 68.52
529 1 1 2 2 2 4 -1 68.78
530 2 2 1 3 2 4 -1 69.28
531 2 2 2 4 1 5 -1 69.78
532 1 0 2 2 2 5 -1 69.03
533 1 1 2 2 2 5 -1 69.28
534 2 2 1 3 2 5 -1 69.78
535 2 2 1 4 2 5 -1 70.04
536 1 0 2 3 2 5 -1 69.53

537 1 1 2 3 2 5 -1 69.78
538 1 2 2 3 2 5 -1 70.04
539 2 3 1 4 2 5 -1 70.30
540 2 0 2 1 -1 53.45
541 2 0 2 2 -1 53.93
542 2 0 2 3 -1 54.45
543 2 0 2 4 -1 54.95
544 2 0 2 5 -1 55.46
545 2 1 2 2 -1 54.45
546 2 1 2 3 -1 54.95
547 2 1 2 4 -1 55.46
548 2 1 2 5 -1 55.96
549 2 2 2 3 -1 55.46
550 2 2 2 4 -1 55.96
551 2 2 2 5 -1 56.46
552 2 3 2 4 -1 56.46
553 2 3 2 5 -1 56.97
554 2 4 2 5 -1 57.46
555 3 0 3 1 -1 69.86
556 3 0 3 2 -1 70.52
557 3 0 3 3 -1 71.19
558 3 0 3 4 -1 71.86
559 3 0 3 5 -1 72.52
560 3 1 3 2 -1 71.19
561 3 1 3 3 -1 71.86
562 3 1 3 4 -1 72.52
563 3 1 3 5 -1 73.19
564 3 2 3 3 -1 72.52
565 3 2 3 4 -1 73.19
566 3 2 3 5 -1 73.86
567 3 3 3 4 -1 73.86
568 3 3 3 5 -1 74.52
569 3 4 3 5 -1 75.19
570 3 0 1 1 -1 53.19I
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571 30 1 2-1 53.4/

572 3 0 1 3 -1 53.69
573 3 0 1 4 -1 53.94
574 3 0 1 5 -1 54.19
575 1 0 3 1 -1 53.69
576 3 1 1 2 -1 54.19
577 3 1 1 3 -1 54.45
578 3 1 1 4 -1 54.70
579 3 1 1 5 -1 54.95

580 1 0 3 2 -1 54.45
581 1 1 3 2 -1 54.70
582 3 2 1 3 -1 55.20
583 3 2 1 4 -1 55.46
584 3 2 1 5 -1 55.71
585 1 0 3 3 -1 55.20
586 1 1 3 3 -1 55.46
587 1 2 3 3 -1 55.71
588 3 3 1 4 -1 56.21
589 3 3 1 5 -1 56.46

590 1 0 3 4 -1 55.96
591 1 1 3 4 -1 56.21
592 1 2 3 4 -1 56.46
593 1 3 3 4 -1 56.72
594 3 4 1 5 -1 57.22
595 1 0 3 5 -1 56.72
596 1 1 3 5 -1 56.97
597 1 2 3 5 -1 57.22
598 1 3 3 5 -1 57.47
599 1 4 3 5 -1 57.72
600 2 0 2 1 1 2 1 3 -1 70.75

601 2 0 2 1 1 2 1 4 -1 70.97
602 2 0 2 1 1 2 1 5 -1 71.19
603 2 0 2 1 1 3 1 4 -1 71.19
604 2 0 2 1 1 3 1 5 -1 71.41
605 2 0 2 1 1 4 1 5 -1 71.63
606 2 0 1 1 2 2 1 3 -1 70.97
607 2 0 1 1 2 2 1 4 -1 71.19
608 2 0 1 1 2 2 1 5 -1 71.41
609 2 0 2 2 1 3 1 4 -1 71.63
610 2 0 2 2 1 3 1 5 -1 71.86
611 2 0 2 2 1 4 1 5 -1 72.08
612 2 0 1 1 1 2 2 3 -1 71.19
613 2 0 1 1 2 3 1 4 -1 71.63
614 2 0 1 1 2 3 1 5 -1 71.86
615 2 0 1 2 2 3 1 4 -1 71.86

616 2 0 1 2 2 3 1 5 -1 72.08
617 2 0 2 3 1 4 1 5 -1 72.52
618 2 0 1 1 1 2 2 4 -1 71.63
619 2 0 1 1 1 3 2 4 -1 71.86
620 2 0 1 1 2 4 1 5 -1 72.3
621 2 0 1 2 1 3 2 4 -1 72.08
622 2 0 1 2 2 4 1 5 -1 72.52
623 20132415-172.75
624 2 0 1 1 1 2 2 5 -1 72.08
625 2 0 1 1 1 3 2 5 -1 72.3
626 2 0 1 1 1 4 2 5 -1 72.52

627 2 0 1 2 1 3 2 5 -1 72.52

I
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I 628 2 0 12 1 425-1 72.5

629 2 0 1 3 1 4 2 5 -1 72.97
630 1 0 2 1 2 2 1 3 -1 71.19
631 1 0 2 1 2 2 1 4 -1 71.41
632 1 0 2 1 2 2 1 5 -1 71.63
633 2 1 2 2 1 3 1 4 -1 72.08
634 21221315-172.3
635 2 1 2 2 1 4 1 5 -1 72.52
636 1 0 2 1 1 2 2 3 -1 71.41
637 1 0 2 1 2 3 1 4 -1 71.86
638 102 123 15-172.08
639 21122314-172.3
60 2 1 1 2 2 3 1 5 -1 72.52
641 2 1 2 3 1 4 1 5 -1 72.97
642 1 0 2 1 1 2 2 4 -1 71.86
643 102 11324-172.08
644 10212415-172.52
65 2 1 1 2 1 3 2 4 -1 72.52

646 21122415-172.97
67 2 1 1 3 2 4 1 5 -1 73.19
648 10211225-172.3
649 1 0 2 1 1 3 2 5 -1 72.52
650 1 0 2 1 1 4 2 5 -1 72.75
651 2 1 1 2 1 3 2 5 -1 72.97
652 2 1 1 2 1 4 2 5 -1 73.19
653 2 1 1 3 1 4 2 5 -1 73.41
654 1 0 1 1 2 2 2 3 -1 71.63
655 1 0 2 2 2 3 1 4 -1 72.3
656 1 0 2 2 2 3 1 5 -1 72.52
657 1 1 2 2 2 3 1 4 -1 72.52
658 1 122 23 15 -172.75
659 2 2 2 3 1 4 1 5 -1 73.41
660 1 0 1 1 2 2 2 4 -1 72.08
661 1 0 2 2 1 3 2 4 -1 72.52
662 1 0 2 2 2 4 1 5 -1 72.97
663 11221324-172.75
664 112 2 24 15 -173.19
665 22132415-173.4
666 10 1 12 2 2 5 -172.52
667 1 0 2 2 1 3 2 5 -1 72.97
668 1 0221425-173.19
669 1 1 2 2 1 3 2 5 -1 73.19
670 1 2 2 1 4 2 5 -1 73.41
671 2 2 1 3 1 4 2 5 -1 73.86
672 1 0 1 1 2 3 2 4 -1 72.52

673 10122324-172.75
674 1 0 2 3 2 4 1 5 -1 73.41
675 1 1 1 2 2 3 2 4 -1 72.97

676 11232415-173.64
677 12 23 24 15 -173.86
678 1 0 1 1 2 3 2 5 -1 72.97
679 1 0 1 2 2 3 2 5 -1 73.19
680 10231425-173.64
681 1 1 1 2 2 3 2 5 -1 73.41
682 11231425-173.86
683 1223 1425-174.08
684 10 112425-173.41
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685 1 0 1 3 2 4 2 5 -1 73.64

I686 10132425-173.86

687 11122425-1 73.86
688 11132425-174.08

689 12132425-174.3
690 2 0 1 1 1 2 1 3 -1 67.01
691 2 0 1 1 1 2 1 4 -1 67.26
692 2 0 1 1 1 2 1 5 -1 67.52
693 2 0 11 1 3 1 4 -1 67.52
694 2 0 1 1 1 3 1 5 -1 67.27
695 2 0 1 1 1 4 1 5 -1 68.02
696 2 0 1 2 1 3 1 4 -1 67.77
697 2 0 1 2 1 3 1 5 -1 68.02
698 2 0 1 2 1 4 1 5 -1 68.27
699 2 0 1 3 1 4 1 5 -1 68.52
700 1 0 2 1 1 2 1 3 -1 67.26
701 1 0 2 1 1 2 1 4 -1 67.52
702 1 0 2 1 1 2 1 5 -1 67.77
703 1 0 2 1 1 3 1 4 -1 67.77

704 1 0 2 1 1 3 1 5 -1 68.02
705 1 0 2 1 1 4 1 5 -1 68.27
706 2 1 1 2 1 3 1 4 -1 68.27
707 2 1 1 2 1 3 1 5 -1 68.52
708 2 1 1 2 1 4 1 5 -1 68.78
709 2 1 1 3 1 4 1 5 -1 69.03
710 1 0 1 1 2 2 1 3 -1 67.52
711 1 0 1 1 2 2 1 4 -1 67.77
712 1 0 1 1 2 2 1 5 -1 68.02
713 1 0 2 2 1 3 1 4 -1 68.27
714 1 0 2 2 1 3 1 5 -1 68.52
715 1 0 2 2 1 4 1 5 -1 68.78
716 1 1 2 2 1 3 1 4 -1 68.52
717 1 1 2 2 1 3 1 5 -1 68.78
718 1 1 2 2 1 4 1 5 -1 69.03
719 2 2 1 3 1 4 1 5 -1 69.53
720 1 0 1 1 1 2 2 3 -1 67.77
721 1 0 1 1 2 3 1 4 -1 68.27
722 1 0 1 1 2 3 1 5 -1 68.52
723 10 12 23 14-168.52
724 1 0 1 2 2 3 1 5 -1 68.78
725 1 0 2 3 1 4 1 5 -1 69.28
726 11122314-168.78
727 1 1 2 3 1 4 1 5 -1 69.53
728 1 2 2 3 1 4 1 5 -1 69.78
729 1 1 1 2 2 3 1 5 -1 69.03
730 1 0 1 1 1 2 2 4 -1 68.27731 1 0 1 1 1 3 2 4 -1 68.52

732 1 0 1 1 2 4 1 5 -1 69.03
733 10121324-168.78734 1 0 1 2 2 4 1 5 -1 69.28
735 1 0 1 3 2 4 1 5 -1 69.53

736 1 1 1 2 1 3 2 4 -1 69.03
737 1 1 1 2 2 4 1 5 -1 69.53
738 1113 24 15 -169.78
739 1 2 1 3 2 4 1 5 -1 70.04
740 10111225-168.78
741 1 0 1 1 1 3 2 5 -1 69.03I

I
I



I7
742 1 0 1 2 1 4 2 5 -1 69.28

743 1 0 1 2 1 3 2 5 -1 69.28
745 1 0 1 3 1 4 2 5 -1 69.53
745 10131425-169.78
746 1 112 13 2 5-1 69.53

747 1 1 1 2 1 4 2 5 -1 69.78
748 1 1 1 3 1 4 2 5 -1 70.04
749 12131425-170.29
750 2 0 1 1 1 2 1 3 1 4 -1 71.41
751 2 0 1 1 1 2 1 3 1 5 -1 71.63
752 2 0 1 1 1 2 1 4 1 5 -1 71.86
753 2 0 1 1 1 3 1 4 1 5 -1 72.08

754 2 0 12 13 14 15 -172.3
755 1 0 2 1 1 2 1 3 1 4 -1 71.63
756 1 0 2 1 1 2 1 3 1 5 -1 71.86
757 1021121415-172.08
758 1 0 2 1 1 3 1 4 1 5 -1 72.3
759 2 1 1 2 1 3 1 4 1 5 -1 72.75
760 1 0 1 1 2 2 1 3 1 4 -1 71.86

761 1 0 1 1 2 2 1 3 1 5 -1 72.08
762 1 0 1 1 2 2 1 4 1 5 -1 72.3
763 1022131415-172.75
764 1 1 2 2 1 3 1 4 1 5 -1 72.97
765 1011122314-172.08
766 10 1 112 23 15 -172.3
767 1 0 1 1 2 3 1 4 1 5"-1 72.75
768 1 0 1 2 2 3 1 4 1 5 -1 72.97
769 1 112 23 14 15 -173.19
770 1011121324-172.3
771 1011122415-172.75
772 1011132415-172.97
773 1 0 1 2 1 3 2 4 1 5 -1 73.19
774 1112132415-173.41
775 1011121325-172.75

776 10 11 12 14 2 5 -172.97
777 10 11 13 14 25 -173.19
778 1012131425-173.41
779 1112131425-173.64
780 3 0 1 1 1 2 1 3 -1 70.52
781 3 0 1 1 1 2 1 4 -1 70.75
782 3 0 1 1 1 2 1 5 -1 70.97
783 3 0 1 1 1 3 1 4 -1 70.97
784 3 0 1 1 1 3 1 5 -1 71.19
785 3 0 1 1 1 4 1 5 -1 71.41
786 3 0 1 2 1 3 1 4 -1 71.19
787 3 0 1 2 1 3 1 5 -1 71.41
788 3 0 1 2 1 4 1 5 -1 71.63
789 3 0 1 3 1 4 1 5 -1 71.86
790 1 0 3 1 1 2 1 3 -1 70.97
791 1 0 3 1 1 2 1 4 -1 71.19
792 1 0 3 1 1 2 1 5 -1 71.41
793 1 0 3 1 1 3 1 4 -1 71.41
794 1 0 3 1 1 3 1 5 -1 71.63
795 1 0 3 1 1 4 1 5 -1 71.86
796 3 1 1 2 1 3 1 4 -1 71.86
797 3 1 1 2 1 3 1 5 -1 72.08
798 31121415-172.3
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799 3 1 1 3 1 4 1 5 -1 72.52
800 1 0 1 1 3 2 1 3 -1 71.41
801 1 0 1 1 3 2 1 4 -1 71.63
802 1 0 1 1 3 2 1 5 -1 71.86

803 1 0 3 2 1 3 1 4 -1 72.08
804 10321315-172.3
805 1 0 3 2 1 4 1 5 -1 72.52
806 1 13 2 13 14-172.3
807 1 1 3 2 1 3 1 5 -1 72.52
808 11321415-172.75
809 3 2 1 3 1 4 1 5 -1 73.19
810 1 0 1 1 1 2 3 3 -1 71.86
811 1 0 1 1 3 3 1 4 -1 72.3
812 1 0 1 1 3 3 1 5 -1 72.52
813 1 0 1 2 3 3 1 4 -1 72.52
814 10123315-172.75
815 1 0 3 3 1 4 1 5 -1 73.19
816 1 1 1 2 3 3 1 4 -1 72.75
817 1 1 1 2 3 3 1 5 -1 72.97
818 1 2 3 3 1 4 1 5 -1 73.64
819 1 1 3 3 1 4 1 5 -1 73.41
820 1 0 1 1 1 2 3 4 -1 72.52
821 1 0 1 1 1 3 3 4 -1 72.75
822 1 0 1 1 3 4 1 5 -1 73.19
823 1 0 1 2 1 3 3 4 -1 72.97
824 1 0 1 2 3 4 1 5 -1 73.41
825 1 0 1 3 3 4 1 5 -1 73.64
826 1 1 1 2 1 3 3 4 -1 73.19
827 1 1 1 2 3 4 1 5 -1 73.64
828 1 1 1 3 3 4 1 5 -1 73.86
829 1 2 1 3 3 4 1 5 -1 74.08

I830 1 0 1 1 1 2 3 5 -1 73.19

831 1 0 1 1 1 3 3 5 -1 73.41
832 10111435-173.64
833 10121335-173.64
834 10121435-173.86
835 1 0 1 3 1 4 3 5 -1 74.08
836 11121335-173.86
837 1 1 1 2 1 4 3 5 -1 74.08
838 1 2 1 3 1 4 3 5 -1 74.52
839 1 1 1 3 1 4 3 5 -1 74.3
840 2 0 11 1 2 -1 53.69
841 2 0 1 1 1 3 -1 53.94
842 2 0 1 1 1 4 -1 54.19
843 2 0 1 1 1 5 -1 54.45

844 2 0 1 2 1 3 -1 54.19
845 2 0 1 2 1 4 -1 54.45
846 2 0 1 2 1 5 -1 54.7
847 2 0 1 3 1 4 -1 54.7
848 2 0 1 3 1 5 -1 54.95
849 2 0 1 4 1 5 -1 55.2
850 1 0 2 1 1 2 -1 53.94
851 1 0 2 1 1 3 -1 54.19
852 1 0 2 1 1 4 -1 54.45
853 1 0 2 1 1 5 -1 54.7
854 2 1 1 2 1 3 -1 54.7
855 2 1 1 2 1 4 -1 54.95I
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856 2 11 2 15-1 55.2

857 2 1 1 3 1 4 -1 55.2
858 2 1 1 3 1 5 -1 55.46
859 2 1 1 4 1 5 -1 55.71
860 1 0 1 1 2 2 -1 54.19
861 1 0 2 2 1 3 -1 54.7
862 1 0 2 2 1 4 -1 54.95
863 102215-155.2
864 1 1 2 2 1 3 -1 54.95
865 1 1 2 2 1 4 -1 55.2
866 1 1 2 2 1 5 -1 55.46
867 2 2 1 3 1 4 -1 55.71
868 2 2 1 3 1 5 -1 55.96
869 2 2 1 4 1 5 -1 56.21
870 1 0 1 1 2 3 -1 54.7

871 1 0 1 2 2 3 -1 54.95
872 1 0 2 3 1 4 -1 55.46
873 1 0 2 3 1 5 -1 55.71
874 1 1 1 2 2 3 -1 55.2
875 1 1 2 3 1 4 -1 55.71
876 1 1 2 3 1 5 -1 5.96
877 1 2 2 3 1 4 -1 55.96
878 1 2 2 3 1 5 -1 56.21
879 2 3 1 4 1 5 -1 56.72I8 1 0 1 1 2 4 -1 55.2
881 1 0 1 2 2 4 -1 55.46
882 1 0 1 3 2 4 -1 55.71
883 1 0 2 4 1 5 -1 56.21
884 1 1 1 2 2 4 -1 55.71
885 1 1 1 3 2 4 -1 55.96

886 1 1 2 4 1 5 -1 56.46
887 1 2 1 3 2 4 -1 56.21
S8 1 2 2 4 1 5 -1 56.72
889 1 3 2 4 1 5 -1 56.97
890 1 0 1 1 2 5 -1 55.71
891 1 0 1 2 2 5 -1 55.96
892 1 0 1 3 2 5 -1 56.21
893 1 0 1 4 2 5 -1 56.46
894 1 1 1 2 2 5 -1 56.21
895 1 1 1 3 2 5 -1 56.46
896 1 1 1 4 2 5 -1 56.72
897 1 2 1 3 2 5 -1 56.72
898 1 2 1 4 2 5 -1 56.97
899 1 3 1 4 2 5 -1 57.22
900 1 2 2 3 3 5 -1 74.3
901 1 2 2 4 3 5 -1 74.75
902 2 0 1 3 3 5 -1 73.19
903 2 1 1 3 3 5 -1 73.64
904 2 2 1 3 3 5 -1 74.08
905 1 3 2 4 3 5 -1 74.97
906 2 0 1 4 3 5 -1 73.41
907 2 1 1 4 3 5 -1 73.41
908 2 2 1 4 3 5 -1 74.3
909 2 3 1 4 3 5 -1 74.75
910 1 0 2 1 3 5 -1 72.97
911 1 0 2 2 3 5 -1 73.41
912 1 0 2 3 3 5 -1 73.86

I
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913 1 0 2 4 3 5 -1 74.3
914 2 0 1 1 3 5 -1 72.75
915 1 1 2 2 3 5 -1 73.64
916 1 1 2 3 3 5 -1 74.08

917 1 1 2 4 3 5 -1 74.52
918 2 0 1 2 3 5 -1 72.97
919 2 1 1 2 3 5 -1 73.41
920 2 0 2 1 2 2 -1 70.52
921 2 C j i j -1 70.97
922 2 0 2 1 2 4 -1 7;.41
923 2 0 2 1 2 5 -1 71.86
924 2 0 2 2 2 3 -1 71.41
925 2 0 2 2 2 4 -1 71.86
926 2 0 2 2 2 5 -1 72.30
927 2 0 2 3 2 4 -1 72.30

928 2 0 2 3 2 5 -1 72.75
929 2 0 2 4 2 5 -1 73.19
930 2 1 2 2 2 3 -1 71.86
931 2 1 2 2 2 4 -1 72.30
932 2 1 2 2 2 5 -1 72.75
933 2 1 2 3 2 4 -1 72.75
934 2 1 2 3 2 5 -1 73.19
935 2 1 2 4 2 5 -1 73.64
936 2 2 2 3 2 4 -1 73.19
937 2 2 2 3 2 5 -1 73.64
938 2 2 2 4 2 5 -1 74.08

939 2 3 2 4 2 5 -1 74.52
940 -2
941
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Appendix B Output File
The output file for the Savings and Cherry algorithms

contains the inputs to the programs and the sections the

algorithm created for the solution. The Improvement

algorithm contains the inputs to the program, the beginning

solution on which to improve, and the sections generated

for the solution.I
i
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I
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i
SAVINGS ALGORITHM

i MAX PLY = 47 MAX # OF UNITS PER SECTION = 6
K- 1 INIT PLY 1 Q= 1

ORDER
6 SIZE size-30
9 SIZE size-32
25 SIZE size-34
2 SIZE size-36
5 SIZE size-38
1 SIZE size-40

THE # OF FINAL SECTIONS ARE : 4
SECTION 0 HAS PLY = 1

AND 1 SIZE size-30
AND 4 SIZE size-38
AND 1 SIZE size-40

MARKER LENGTH = 73.86 THE TOTAL LENGTH = 73.86

SECTION 1 HAS PLY = 1
AND 1 SIZE size-32
AND 2 SIZE size-34
AND 2 SIZE size-36AND 1 SIZE size-38

I MARKER LENGTH = 72.52 THE TOTAL LENGTH = 72.52

SECTION 2 HAS PLY = 5
AND 1 SIZE size-30
AND 1 SIZE size-32
AND 4 SIZE size-34

MARKER LENGTH = 71.19 THE TOTAL LENGTH = 355.95

SECTION 3 HAS PLY = 3AND
AND 1 SIZE size-32AND 1 SIZE size-34U MARKER LENGTH = 28.52 THE TOTAL LENGTH = 85.56

TOT MARKER = 246.09 TOT LENGTH = 587.89, UNIT OVER/UNDER = 0

i TOTAL TIME = 0.008000 SECONDS

I
I
I
I
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I
MAX PLY = 47 MAX # OF UNITS PER SECTION = 6
UNIT COST = 1 cents CUT COST = 1 cents
ORDER
6 SIZE size-30
9 SIZE size-32I 25 SIZE size-34
2 SIZE size-36
5 SIZE size-38
1 SIZE size-40

I FIRST SOLUTION
SECTION 0 HAS PLY = 6

AND 1 SIZE size-30
AND 1 SIZE size-32
AND 4 SIZE size-34

MARKER LENGTH = 71.19 TOTAL LENGTH - 427.14

I SECTION 1 HAS PLY = 2
AND 1 SIZE size-32
AND 1 SIZE size-36
AND 2 SIZE size-38I2

MARKER LENGTH = 55.96 TOTAL LENGTH = 111.92

SECTION 2 HAS PLY = 1
AND 1 SIZE size-32
AND 1 SIZE size-34
AND 1 SIZE size-38
AND 1 SIZE size-40

MARKER LENGTH = 55.90 TOTAL LENGTH = 55.90

TOTAL MARKER - 183.05 TOTAL LENGTH = 594.96I
I THE # OF FINAL SECTIONS ARE : 7

SECTION 0 HAS PLY = 1
AND 1 SIZE size-30
AND 3 SIZE size-34
AND 1 SIZE size-38I AND 1 SIZE size-40

MARKER LENGTH = 72.52 TOTAL LENGTH = 72.52

I SECTION 1 HAS PLY = 1ANDAD3 SIZE size-32
AND 2 SIZE size-34
AND 1 SIZE size-36

MARKER LENGTH = 71.03 TOTAL LENGTH - 71.03

SECTION 2 HAS PLY 1
AND 4 SIZE size-34
AND 1 SIZE size-36
AND 1 SIZE size-38

MARKER LENGTH - 72.52 TOTAL LENGTH - 72.52

SECTION 3 HAS PLY - 1
AND 1 SIZE size-32
AND 3 SIZE size-34
AND 2 SIZE size-38

MARKER LENGTH - 72.52 TOTAL LENGTH - 72.52

SECTION 4 HAS PLY - 1ANDAD3 SIZE size-30
AND 2 SIZE size-32
AND 1 SIZE size-38



i MARKER LENGTH - 70.52 TOTAL LENGTH = 70.52

SECTION 5 HAS PLY - 1

AND 1 SIZE size-32
AND 5 SIZE size-34

MARKER LENGTH = 71.63 TOTAL LENGTH = 71.63

U SECTION 6 HAS PLY = 2
AND 1 SIZE size-30
AND 1 SIZE size-32
AND 4 SIZE size-34

MARKER LENGTH = 71.19 TOTAL LENGTH =142.38

I TOTAL MARKER = 501.93 TOTAL LENGTH = 573.12

UNIT OVER/UNDER = 0

i TOTAL TIME = 0.020000

I
I
i
I
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5 Appendix C Algorithm Detailed Descriptions
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I "Savings" Algorithm for COP

I INPUT: (1) An order to be cut, consisting of the various sizes required and a quantity
desired of each of these sizes. (2) The number of units over or under the demand that3 will be allowed. (3) The parameter k which determines the number of iterations after
which the savings list will be updated. (4) The ply height of each of the initial sections.
(5) List of k's (these are the fabric lengths required for cutting a size combination i -
like small and large together - in a particular section). (6) Maximum ply height
allowed. (7) Maximum number of sizes allowed per section. (8) The cutting cost per3 inch of fabric. (9) The unit cost of the fabric.

STEPS:

I 1. Assign each unit in the order to a separate section of the initial ply height.

2. Compute a savings* achieved for combining any pair of sections into a single
section. The maximum size of this fist can be set to a specifc value. It is best to
keep it less than or equal to the input K. The savings list is sorted as each value
is calculated and placed in the list.

3. Start at the top of the savings list and feasibly** merge sections according the
best savings. The first two sections that are merged are placed in a temporary
section. Each merge thereafter is made only with this temporary section until3 the number of sizes per section is reached.

4. Once a the temporary section is full it is saved and cannot be used again.

5. After k mergers in step 3 the savings list should be updated and resorted by
performing steps 2 and 3 for all newly created actions, then performing step 3.
(note: k will be an input parameter)

6. Continue until no more savings can be achieved (i.e. the savings list has been
scanned and the list is exhausted, with no mergers possible).

OUTPUT: (1) The number of sections, the sizes assigned to each of those sections, and
the ply height of each section. (2) The total estimated fabric length required to
cut the order. (3) The deviation of the number of units to be cut from the actual3 number of units required in the order.

I
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*Savings Comptation

Step 2 of the algorithm requires a computation of savings achieved for combining two
sections into one. Described below are the details of this computation, based on
whether or not the two sections to be combined contain the same sizes or not.

Case A:

SThe two sections contain exactly the same size(s). The merger can be accomplished in
one of two ways:

(i) Increase ply height by spreading one section on top of the other and making no
change to the size combination in the section.

I To compute the savings achieved in this situation, the cost savings is essentially based
only on the cutting cost. That is, we need a number to reflect the savings of cutting the
size combination in this section once instead of twice. (Note the length of fabric
required for the section is the same before and after the merger and hence has no effect
on the cost savings for the merger).

I Let e represent the number of cutting inches in the pattern for the size combination in
the two sections being considered. Then e is also the number of cutting inches required3 for the merged section as well. Recall that U = cutting cost/inch.

Thus, Ue + Ue = cost of cutting the two unmerged sections, and3 Ue = cost of cutting the merged sections. Hence,
Ue = SAVINGS in cost obtained by merging the two sections. (Illustration attached).

However, the merger for case A could also be accomplished by

3 (ii) changing the size combination, leaving the ply height the same.

For example, suppose the two sections both contain sizes 32 and 34. The merged
section will then contain the size combination 2-32s and 2-34s. Here the savings will be
the decreased cost of fabric required for spreading the merged sections. Assume the
following notation:

I fi length of fabric required to cut one layer of the I st unmerged
section,

la = length of fabric required to cut one layer of the 2nd unmerged
section, and

= = length of fabric required to cut one layer of the 3rd MERGED
section.

p = ply height of the unmerged and merged sections

I
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I Recall that c is the unit cost of fabric

3 Then, the savings can be computed as cp(l, + 112 - 1,). (Illustration attached).

Thus, for case A, the savings is the max{Ue, cp(li + li - 'A'

If the ply heights of the two section are not equal and the second method of merging
the two sections is better the following takes place:

Case B:

I The two sections do not contain exactly the same size(s), but are of the same ply
height. To maintain consistency, the only possible way to merge two such sections is to
merge the size combination, leaving the ply height unchanged. This is precisely the
same as case A(ii). Hence the savings computation is

cp(li1 + .12 - l3). (Illustration attached).
Case C:

3 The two sections do not contain the same size and have different ply heights. The only
way to merge two such sections is to merge the size combination. This is the same as
case B. Hence the savings computation is

cP(R + ld - l3). (Illustration attached).

I The ply height of the section being merged is chosen so that the minimum number of
overages or underages are created.

**Feasibility Chc

Step 4 of the algorithm states that section mergers should be done only when feasible.
i The feasibility of such mergers are based on two conditions:

(1) Will the maximum number of sizes allowed per section be violated? If so, do
3 not merge.

(2) Will the maximum ply height be violated? If so, do not merge.

I
I
I
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U Cherry Picking Algorithm for COP

U INPUT: (1) An order to be cut, consisting of the various sizes required and a specified
demand quantity for each of these sizes. (2) The number of units over or under the
demand that will be allowed. (3) Maximum ply height allowed. (4) Maximum number
of sizes allowed per section. (5) List of li's (these are the fabric lengths required for
cutting a size combination i - like small and large together - in a particular section).

STEPS:

I I. Let ql be the largest quantity of any size remaining in the order, and q2 be the
second largest, where q2 < ql.

I (If there is no such q2, then one of two cases exists. Case 1: Only one size
remains in the order, or Case 2: All sizes remaining have the same order
quantity. In either case, set q2 = ql.)

Form set S by selecting all sizes remaining in the order which have a quantity
greater than or equal to q2 minus the number of units allowed over the specified
demand.

3 2. The next section created will have ply height = min{q2, max ply height}.
Combine the sizes in set S in this section in a way so that a minimal amount of
fabric will be required, based on the inputs Ii.For example, if set S contains

sizes small and large, it may be necessary to create two sections, one containing
size small and the other size large, or only one section may be required which
contains both sizes small and large. In the general case, all combinations of the
sizes in set S should be considered which do not exceed the maximum number
of sizes allowed per section.

I 3. Reduce the order demand quantities for the sizes in set S by q2.

4. If the order contains a size with positive quantity larger than the number of units
allowed under the specified demand, go to step 1.

5 OUTPUT: (1) The number of sections, the sizes assigned to each of those sections, and
the ply height of each section. (2) The total estimated fabric length required to
cut the order. (3) The deviation of the number of units to be cut from the actual
number of units required in the order.

I
!1



I
I

I Imorovement Algorithm for COP

U INPUT: (1) An order to be cut, consisting of the various sizes required and a quantity
desired of each of these sizes. (2) The number of units over or under the demand that
will be allowed. (3) A solution to the problem (see below for details) to be improved
upon. (4) List of li's (these are the fabric lengths required for cutting a size
combination i - like small and large together - in a particular section). (5) Maximum
ply height allowed. (6) Maximum number of sizes allowed per section. (7) The cutting
cost of the fabric per inch. (8) The unit cost of the fabric.

I A SOLUTION consists of the following: (1) The number of sections, the sizes assigned
to each of those sections, and the ply height of each section. (2) The total
estimated fabric length required to cut the order. (3) The deviation of the
number of units to be cut from the actual number of units required in the order.

3 OUTPUT: The output from the improvement algorithm will consist of a solution (as
described above).

3 Step 0: We need to keep track of staring over. If we start over and cannot find any
improvements after examining all possible exchanges, then the algorithm will
terminate.

Each section contains one or more sizes. A portion of a section will consist of only one
size. For example, if a section contains sizes M, M and L, the portions to consider are
M, L, and MM.

5 STEPS:

Step 1. Consider the next portion of one section.

I Step 2. Attempt to reassign the portion from its original section to one or more of the
remaining sections so that the reassignment satisfies the feasibility checks listed below.3 If feasible to reassign, compute the savings that would be achieved by making the
reassignment.

Step 3 Attempt to swap the portion from its original section with a portion from one of
the remaining sections so that the reassignment satifies the feasibilty checks listed
below. If feasible compute the savings that would be achieved by making the
reassignment.

I



I

I Step 4 Perform the reassignment based on the best savings computed.

How to perform the merger of the portion with a section and how to compute the
associated savings can be described exactly as per the Savings Algorithm:

ICase A:

The portion and section contain exactly the same size(s). The merger can be
accomplished in one of two ways:

(i) Increase ply height by spreading one section on top of the other and making no
change to the size combination in the section.

To compute the savings achieved in this situation, the cost savings is essentially based
only on the cutting cost. That is, we need a number to reflect the savings of cutting the
size combination in this section once instead of twice. (Note the length of fabric
required for the section is the same before and after the merger and hence has no effect
on the cost savings for the merger).

Let ei represent the number of cutting inches in the pattern for the size combination in
the two sections being considered. Then ei is also the number of cutting inches
required for the merged section as well. Recall that U = cutting cost/inch.

Thus, Ue + Ue i = cost of cutting the two unmerged sections, and
Ue = cost of cutting the merged sections. Hence,

Ue = SAVINGS in cost obtained by merging the two sections.

However, the merger for case A could also be accomplished by

(ii) changing the size combination, leaving the ply height the same.

For example, suppose the two sections both contain sizes 32 and 34. The merged
section will then contain the size combination 2-32s and 2-34s. Here the savings will be
the decreased cost of fabric required for spreading the merged sections. Assume the
following notation:

I I = length of fabric required to cut one layer of the original section from which
the portion will be cut (section A),
l2 = length of fabric required to cut one layer of the candidate section into
which the portion will be added (section B),

=i3 = length of fabric required to cut one layer of section A after the
reassignment of the portion, and

2
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I li4 = length of fabric required to cut one layer of section B after the
reassignment of the portion.

p = ply height of the unmerged and merged sections
Recall that c is the unit cost of fabric

Then, the savings can be computed as cp(li + l - 10 - -4).'

I Thus, for case A, the savings is the max{Ue- , cp(li, + la - 1,3 - k-4)}"

ICase B:

The portion and section do not contain exactly the same size(s).

U (i) Same ply height.
To maintain consistency, the only possible way to merge two such sections is to merge
the size combination, leaving the ply height unchanged.

(ii) Ply heights not the same.
The merger should take place by combining the size combinations, and choosing the
ply height so that the minimum number of overages or underages are created and 21l
other feasbility checks are satisfied.

In either case (i) or (ii), we have the same situation as case A(ii). Hence the savings3 computation is

cP(lil + li2 - 1i3 -i4)

Feasibility Checks:

The feasibility of such mergers are based on two conditions:

3 (1) Will the maximum number of sizes allowed per section be violated? If so, do
not merge.

I (2) Will the maximum number of units over and under the demand be violated? If
so, do not merge.

13



I
I

Appendix D Savings Algorithm Source Code

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
1 /* .................................................................

2 -- SHeader:: D:/copslsrc/savings/caseai.c January 1991

3 - --------------------------------------------------------------.
4

5 /* ................................................................
6 - FILE NAME : case ai.c
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : January 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10
11 - PURPOSE- To compute the savings if ply heights and sizes
12 - in both sections are the same.
13 -

14 -

15 - MODIFICATION HISTORY-
16 -

17 -------------------------------------------------------------*/
18 #include 4stdio.h>
19 #inctude cstdtib.h>
20 #incLude "savedec.hu
21 #incLude "saveLcL.h"

22
23 float caselai(sectl, sect2, cut-cost)
24
25 section-t secti;
26 section-t sect2;

27 int cut-cost;U 26

29 (
30 int i;
31 int • = 0;
32 fLoat savings;
33
34 for i=0; i< hum of-sizes; i++) (
35 e a e (order.perimetertil * sectl.sizesti]);
36 e a • + (order.perimeterti] * sect2.sizesti);
37
38

39 savings Z (float) cut-cost e;
40
41 return(savings);

42
43

I
!4
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1 /* ....------ - ------------------ --------- ..........------ .....- "

2 -- SHeader:: D:Icopslsrclsavingslcase-aii.c January 1991

3 - -------------------------------------------------------------- /

4
5 /* --------------------------------------------------------------------...

6 FILE NAME : case aii.c
7 - PROGRAMMER : Terri A. Smith
8 DATE WRITTEN : January 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 PURPOSE- To cor pute the savings if the units or ply
12 - height is not the same in two sections.
13 -
14
15 - *-----------------------------------------------------------/
16 #incLude <stdio.h>
17 #incLude <stdlib.h>
18 NincLude -savedec.h.
19 #incLude "saveLcL.h"

20
21 float case.aii(sectl, sect2, unit cost)
22
23 section-t secti;
24 section t sect2;
25 int unit cost;
26
27
28 int i;
29 int e a O;
30 float savings;
31 float sectlinch;
32 float sect2 inch;
33 float merge inch;
34 order-t merged order;

35
36 sectllinch - find inches(sectl.sizes);
37 sect2_Inch a find inches(sect2.sizes);
38
39 for (i=O; i< numofsizes; i+-)
40 merged ordertl = 0;
41 mergedorder[i] a mergedorder[il + sectl.sizes[i];
42 merged orderli] = mergedorder~i] + sect2.sizes[i];
43 )

45 mergeinch a find inches(mergedorder);
46

47 savings = unit cost * sectl.pty_height * (sect1 inch + sect2 inch - merge_inch);

48
49 return(savings);
50
51
52

I
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.*..................................................................1

2 -- $Header:: D:Icops/src/savingscompjute.c January 1991
3 ---------------------------------------------------------------- 1
4
5 /0.............................................................................

6 - FILE NAME : copute.c
7 - PROGRAMI4ER : Terri A. Smith
8 - DATE WRITTEN : January 1991
'9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 
11 - PURPOSE- To determine which method to use to compute
12 - the savings.

13 -

14 -

15 -----------------------------------------------------------------
16 #incLude <stdio.hp
17 SincLude <stdLib.h>
18 #incLude qmemory.ho
19 #incLude Nsavedec.hu
20 #include usavetct.h"
21
22 float compute-ssvings(sect1, sect2, cut-cost, unit-cost, temp.save,
23 maxsizes, max-pty)
24

I25 sect ion t sect1;

2)6 soction t sect2;
27 |rnt cut-Cost;

28 iat uni t-cost;

29 savingst *temp_save;
30 ant max sizes;
31 tnt max_pty;
32

34 int I;
35 int e = O;
36 float savings a (fLoat) 0.0;
37 float save2 a flost) 0.0;

38 char match a 1;
39 iat hujm~unfts a 0;

40 ant j, k, count;

41 char match2;
42

43 temp_save->plyl - sectl.pty height;
44 tempsave->pty2 a sect2.pLy height;
45
46 for (i=O; inumof sizes; I+) (
47 if (sectl.sizes(|f In sect2.sizes(iJ)
48 match * 0;
49 nu iunits u unts + sectl.sizes(i];
50 num units •num units + sect2.sizes[i);
51 )
52
53

S4 If (match) ( /* sizes in sections are the sam
55 if ((sectl.pty_hefght * sect2.ply height) -= max_pLy) (
56 savings a case-ai(secti, sect2, cut coat);
57 temp-save-)type- 1;I

I
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58 temp save-3,pty height a sectl.Ptyh eight + sect2.pty height;
59)

I61 else If (nhznymits -u max -sizes)(
62 saveR a case-aliiscti, sect2, uit-cost);
63

64 /oif ((save2 3 savings) fl(teWpsave-3pty height 2, maxpLy)) o
65 tegrpsave->types 2;

66 savings a save2;
67I68 tuupsave-3ptyh eight *sect1. pty_ hei ght;
69
70)
71
72
73 else If ((sectl.pty_ height am sect2.pty hPeight) LI (1wunmits ax-sizes))
74 savings a case aii(sectl, sect2, uit-cost);I75 tmWSave- ),type= 3;
76 teap save-3,pLy height = secti.ply hieight;
77)
78I79 else if CrwLnits cz max-sizes) C
80 tewrp sve-)pty_ height a sectl.ptyjieight;
81 savings z case aii(sectl, sect?9 unit-cost);
82 tempsave-3,typez 4;I 83 )
84
85 tempsave-savings asavings;
86
87 return(savfngs);
88
89I 90
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2 -- SHeader:: 0:/cops/src/savings/findinch.c January 1991

3 -- - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - -
4
5 /* ....................................................................

6 FILE NANE : Findinch.c
7 PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : January 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 - PURPOSE- To find the length (in inches) in the List of Is
12 -

13 -

14 --------------------------------------------------------------- *
15 #incLude ¢stdio.h,
16 #include -stdtib.h,
17 #include <string.h'
18 #include usavedec.hu
19 #incLude "saveLct.h"
20
21 float find inches(sizes)
22
23 order-t sizes;
24125 C
26 fnt i, 1;
27 char match a 0;
28
29 1 x 0;
30 while ((Imatch) U i < num List))
31 match a 1;

32 for (j-O; jcnuw of.sizes; j++) (
33 if (sizes[l3 in listil.sizestj])
34 match u 0;
35
36 ++j;

37)

38

39 if (match)
40 return(tistC--il.inches);
41 etse (

42 printf(" COULDNT FIND 0);
43 for (i-O; i<nui of sizes; i++) C
44 if (sizesti]) 0)
45 printf("d %s-, sizestil, order.ch-sizesll));
46 )

47 printf("\n");
48 exit(O);

49 )| 50

51 )
52

I
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2 -- $Header:: D:Icops/srclsavingslgetparm.e December 1990
3 -- - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - -

6 -FILE NA14E :Getparm.c
7 -PROGRAMM4ER : Terri A. Smith
8 -DATE WRITTEN :December 1990

9 - ADDRESS :GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 -I11 - PURPOSE- To read In the parameters from a fite
12 -

13 -

14 --------------------------------------------------------------- I
15 #include -stdio.h),
16 #include <stdtib.h~o
17 #include "strtng.hx
18 #include %savedec.h"
19 SincLude fsaveLcL.h"
20
21 mnt get..prameters(outainits, maxpLy, max-sizes,
22 k, initpty, q, cut-cost, unit-cost)

24 tnt *ou -uits;
25 int *maxpty;I26 fnt *max-sizes;
27 tnt *k;
28 tnt 'tnitpty;
29 tnt *q;
30 int ctut-cost;
31 int *unit..Cost;
32

34 int i, J, m, t;
35 FILE *fp a NULL;
36 tnt quantity;I37 f loat temp;
38 char match;
39
40 if C(fp afopenCINPJTM, wr6

)) an NULL) C

41 printfC"Cannot open input file -getparm.cm);

42 extt(0);
43)

I 45 P' set order and List vaLues to -1 *
46 for (i w ;t 1 'MAX-SIZES; i-)

47 order.number~tJ a 0;
48 order.ch-sizesEl3 I a0;
49 order.perimetenrl13 a0;

50)
51I 52 for duW; i4tAX LIST; 4-0)
53 listfi3.inces - (ftoat) 0.0;
5'
55 for (j a 0; j -M AX SIZES; J++)
56 tsttl.stzos(Jl a 0;

57)



59160 fscanf(fp,"d", ou its);
61 fsemnf(fp,*Wd, .axpty);
62 fscanf~fp,*Xdu, imax-slzes);
63 fscanf~fp,Xdw, init~pty);I 64 fscanf(fpfdu, k);
65 fecaflf(fp,"dI1 cut-cost);
66 fscanf~fp.m~dn, ut-cost);
67 fscanf~fp,"%do, q);I 68
69
70 1. Input Order .
71 for (I a 0; 1 4 KAX SIZES; 14+)I72 fscanf~fp."%d". torder.number~i1);
73 If Corder.number~ij u -1)
74 order.numberti3 m 0;
75 break;
76 2)
77
78 fscanf~fp,.%d", Lorder.perimeterEi];
79 fscanf~fpl", order.ch-sizesti2);

182 run-of sizes a =

1 83
84
85 /* Input List *
86 Iw0;I 87 whiledl)
88
89 fscanfdfp.'Xd", &quantity);

I 91 if (quantity =a -2)
92 break;
93
94 white (quantity I= -1)

5 1056 fscanf(fpXd'% 9mant);

107

108 esaff.xf" &istFi inhe)I 109
112I113 cis(if siep) qatiy
11410Isaff~~" qatt)
10I
10



I
15 return(I);
16 )1 17

I
I
B
I
I
I
I
I
I
I
I
I
I
I
I
I
I



2 -- $Header:: D:/cops/src/savings/9IobaLs.h January 19913--- -----------------------------------------
6 -FILE NAME :GlobaLs.h
7 -PROGRAMMER :Terri A. Smith

8 - DATE WRITTEN :January 1991
9 -ADDRESS :GTRI/CSITL Atlanta GA 30332 (404) 894-892

I11 . PURPOSE- To declare all global variabLes

12£13 -
14 --------------------------------------------------------------- I
15 tincLude -'stdio.h>
16 #inctude "savedec.h"
17 #include "savelct.hu

19 ord-var-t order;

521 Llst-t *list a MULL;
22
23 mnt num of sizes;
24I25 int nun list;
26
27 fnt total order a 0;
28

29 mnt curr tot = 0;
30

31 mnt nun old-sect a 0;I 32
33 section-t *old-sect M ULL;



1 INCLUDES msavedec.h
2 LIBNANE usavetib
3I 4
5 OBJS\
6 globals.obj \
7 getparm.obj \
a findinch.obj\
9 case..ai.obj \.
10 case aii.cbj \
11 compute.obj1 12

1 15 S(CC
16 S(LIB)
17
18I19 gtabts.obj :gtobts.c SCINCLUDES)
20
21 getparm.obj getparm.c $(INCLUDES)
22
23 findinch.obj :findinch.c $(INCLUDES)
24
25 case ai.obi :ease ai.c S(INCLUDES)

I27 case aii.obj :case aii.c SCINCLUDES)

28
29 compute.obj compute.c $( INCLUDES)I 30
31 savings.obl savings.c S(INCLUDES)
32
33 savings.exe :savings.cbj S(OBJS)I34 cL savings /Link savetib.tib
35
36
37 SCB)\savings.exe :savings.exe
38 S(CP)
39
40 SCI)\savedec-h savedec.h

241 S(CP)

'3



I
2 -- SHeader:: 0:/cops/src/savings/savedec.h December 1990

3 - ------------------------------------------------------------'I
4

S'---------------- -----------.... ....................................

6 - FILE NAME : Savedec.h
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : December 1990
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 -

11 - PURPOSE- To define all variables and procedures
12 -
13 ------------------------------------------------------------- 0/

14 #ifndef SAVEDECH
15 #define SAVEDEC.H
16
17 #define MAX-LIST 1000
18 #define MAX SIZES 25
19 Sdefine MAX SAVINGS 2
20
21
22 typedef int order-tCMAX_SIZESI;
2

24 typedef char sizest(MAXSIZES1OI;

26 typedef struct

27 order-t number;
28 slzes t ch sizes;
29 int perimeter[MAXSIZES];
30 ) ord-var-t;
31
32 typedef struct C
33 ordernt sizes;
34 float inches;
35 ) list-t;
36
37 typedef struct 
38 order -t si zes;

39 int plyheight;
40 char merged;
41 ) section-t;
42
43 typedef struct 

44 t secti;
45 int sect2;
46 int ply_height;
47 float savings;
48 int type;
49 int pry1;
50 int ply2;
51 )savingst;
52
53

54 int get parameters(int *units, int *max_pty, int *max sizes, iat *k,
55 int *init_pLy, int *q, int *cut cost, int *unit-cost);

56
57 float find lnches(ordert sizes);

I
I



58
59 fLoat casea-i~section-t secti, section-t sect2, int cut-cost);
60I61 C~oat case ali~section-t secti, section-t sect2, tnt unit-cost);
62
63 float coupjte savings~section t secti, section-t sect2, tnt cut-cost,

64 int uit-cost, savinpst *tempsave, int mx sizes, tnt mx..py);
66

67 gendif



I *............................................................
2 -- SHeader:: D:Icopulsrclsavingslsavedec.h December 19903-----------------------------------------------
5 /*...........................................................
6 -FILE NAME : SaveicL.h
7 -PROGRAMMER :Terri A. Smith

8 - DATE WRITTEN : Decemb~er 1990
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 C404) 894-8952

10I11 - PURPOSE- To define all, globaL variables
12 -

13
14 --------------------------------------------------------------- '
15 #lfndef SAVELCL-H
16 def ine SAVELCLIN

17
18I19 extern ord var t order;
20 *xtern list t ;list;
21 extern int ni!list;
22 extern int mnnof sizes;
23 extern int total order;
24 extern int curr tot;
25 extern int num old-sect;

26 extern section t 'oLd-sect;

28329 #endif



I
2 -- SHeader:: D:/cops/src/savings/savings.c December 1990
3 ---------------------------------------------------------------- I
4

5 /* -----------------------------------------------------------------

6 FILE NAME : Savings.c
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : December 1990
9 -ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

11 PURPOSE- Main program which controls execution of other procedures
12
13 -

14 -------------------------------------------------------------'I

15 #include cstdio.h,
16 #include <ma Lloc.h)
17 #include memory.h>
18 #include <stdLib.h>
19 #include <string.hv
20 #incLude <time.h>
21 #include <math.h>
22 #incLude "savedec.h"
23 #incLude "saveLcL.h"

24
25
26 #define cLock() time(NULL)
27

28 main(argv, argc)
29 int argv;
30 char *argct[;
31

32 (
33 1P Input Variables *1
34 tnt ousunits; /* # of units over/under allowed */

35 int max_ty; /* mx ply height allowed */

36 int max sizes; /* # of sizes allowed / section */
37 int init ply; /* initial ply height */
38 int k; /* # of merges allowed */

39 nt cut-cost; /* cutting cost / inch 'I
40 nt unit-cost; /* unit cost '/
41 int q; /* ply used for initial sections */
42
43 /* Output Variables '/

float tot length; P' the total amt of fabric needed*/
45 int unit dev; /* deviation of units to cut from order '/
46 char unit stringclOl; /P string for over, under */
47 float inches; /P used in output '/

48
49 int 1, j, x. y; /* counters '/
50 tnt currsect = 0; /P current section '/
51 section t new-sect; P new sections 'I
52 section-t *save sect a NULL; /* new sections */
53 div.t n; /* quotient and remainder */
54 savlngsat temp_save; /P temp savings - I structure '/

55 savingst *save_List a MULL; /* savings list '/
56 tnt nun savings; /* # of savings in list '1

57 int m, L, r, a; I* counters */I

I



58 char mergerspossible a 1; I' Boolean for loop '
59 int nuii new sect; I' # of total new-sect

60 int nun save sect; /* # of total new-sect
61 int rn-units; /* # of uits In one section '
62 mnt unit-count; /* # of units in aLL sections oI63 int order-count; /* # of units in order '
64 int num mergers a 0; /* # of mergers 0

65 FILE *fp; I' output file pointer 0

66 clock t startwtime, end time; /* times 0

67 doubLe totaL-time; /* total tim program runs
68 f Loat marker; /* inches in marker '

69 float tot-marker; I' total inches in all markers
70 char match2; /0 boolean value 0I71 int count; /* counts the sections 0

72 mnt otd-pty; /* ply height of older section /
73 section -t tempsect; /* temp~orary section 0

74 int add sect; P* # of sections to add 0

75 order t temp order;
76 order t hold sizes;
77 int absi, abs;;I 78
79 start-time z clockC);
80
81 if ((fp a f open ("OUTPUT, "w")) -: NULL)
82 printf("CANNOT OPEN OUTPUT FILE savings.c\n');
83 exit(O);
84)

86 /

87 Allocation of input lict
88 0

89 if ((list a(list-t *)maltoc(MAX LIST 0sizeof(List t) = NULL) C
90 printfC"ALLOCATION ERROR FOR LIST savings.c\n");
91 exit(0);
92
93

95 Get parameters and print initial stuff to output file

I97 nun list xgetparameters(&ou units, Lmaxply, hanax-sizes, &k, ginitply,
98 9q, &cut-cost, &unit-cost);
99

100 fprintf~fp, "SAVINGS ALGORITHM 2\n\n");
101 fprintf(fp, "MAX PLY x %d MAX # OF UNITS PER SECTION - Id\n". maxply, max sizes);
102 /0 fprintf(fp, "UNIT COST x %d cents CUT COST a Id cents\n", unit-cost, cut-cost);
103 'I104 fprlntf(fp, "K = %d INIT PLY a %d 0 a Id\n\n". k, initpty, q);
105 fprlntf(fp, OROER\n");
106 for (i=0; lnum-of sizes; i-e)C
107 fprlntf(fp, *d SIZE Is\n", order.nuiiber(i], order.ch-sizestil);
108)
09

110 /

III Allocate space for two sets of sectionsI 112 0

113 for (ixO; 1<nun of sizes; i-)3114 total order a total order + order.numberil];



I
115
116 if ((oLd sect a (section-t *)maLLoc(totatlorder * sizeof(sectiont))) == NULL)

117 printfC"IALLOCATION ERROR FOR OLD SECTION aavings.c\nm);
118 exit(O);
119 )

120
121 if ((save sect a (sectiont *)ma toc(total order * sizeof(sectiont))) == NULL) (
122 printf("ALLOCATION ERROR FOR SAVE SECTION savings.c\n");

123 exit(O);
124 )

125
126 for CimO; itnuoof.sizes; i-) C
127 tenp-order~i] a order.numeri);

128 )

129
130 /.

131 Assign each unit in order to a separate section of initial
132 ply height

133 */
134 for i =0; 1 < total order; i-e) C

135 old..sectti3.plyheight a q;
136 otd.sect[i].merged x 0;
137

138 for (j=O; j< MAX_SIZES; j++)
I139 otd-sect~il.sizes~j) z 0;

140 )
141
142 unit count a 0;
143 for (i0=; i'cnof-sizes; i++) (
144 n w div(order.numberli], q);
145 for (j=O; i-n.quot; j++) (

146 old sect~curr sect].sizes~i] = 1;
147 +-curr.sect;

148 unit-count = unit-count + q;
149 )

150 )

151

152 for (i0; icnraof-sizes; i+) (
153 n z div(order.numberlil, q);

154 for (jzO; j<n.rem; j++) (
155 unit dev z totalorder - unit-count;
156 if ((ou-units - unit dev) < 0) C

157 old sect~curr sect].sizes(i] a 1;

158 ++curr sect;

159 unit-count a unit count + q;
160 )
161 )
162 )

163

164 numold-sect a curr sect;

165
166
167 Allocate space for savings list and initialize

168 */

169 if ((savetist a (savingst *)malLoc(NAXSAVINGS * sizeof(savingst))) m NULL) C

170 prntf("ALLOCATION ERROR FOR SAVINGS LIST savings.c\n");

171 exit(O);I
I
U



I172
173

174 for (1=0; i4IAX SAVINGS; i++) (
175 save tist(i].savings a (float) 0.0;
176 savejList~i].ptyheight a 0;
177 save tist[i.type a 0;
178 )
179
180
181 /

182 Main Loop in the Savings algorithm:

183 - creates a savings list and merges sections one at a time.
184 - a temporary section is created and merged with initial sections
185 until it is completely filled. It is then save in the
186 save section and a new temporary section is started
187 - When aLL sections are saved to the save-section then program is
188 terminated
189
190
191 num-save.sect a 0;
192 while (mergerspossibLe) (
193
194 for (t:0; i<WA-_SAVINGS; i++) C
195 save Listci].savings = (fLoat) 0.0;

196 save Listi].pLyjheight = 0;
197 save List(i].type a 0;
198 )

199
200
201 printf("NUM OLD SECT = %d\n", num old sect);
202 if (num otd sect = 1)
203 break;

I 204

205 nun-units a 0;
206
207
208 When the max number of units per section is reached, the section
209 is saved in save-section
210
211 for (j=O; j <nunofsizes; j++)
212 run units = oLd sect[O].sizes~j] + nun units;
213
214 if (numunits >z max-sizes) (
215 memcpy(&save sect[numsave sect), &old-sect(O], sizeof(section-t));
216
217 for (0 = 0; i<numotdsect-i; i++)
218 mempy(&oLd-sect(i], &odsecti+l], sizeof(section-t));
219
220 -num-save sect;
221 --numold sect;
222 )
223
224
225 mergerspossible - 0;
226 nun savings a 0;
227
228 /

I
U



229 Create Savings List
230 'I231 1 a0;
232 for (jui~l; jnun -oLd '7sect; j++)
233 tempsave.sectl s 1;
234 tenpsave.sect2 a 3;

235 tempsave.pLy_ height = 0;
236 tufps ave.savings z Mfoat) 0.0;

Z37 tew-aave. type U 0;I 238
239 cmipute-savingscoLd-sectri], old sectEj], cut-cost, unit-cost,

240 Itepsave, mx sizes. maxply);
241
242 uz;
243 white(Cm <nmn -savings) &&

24" Ctempsave.savings - save-1 ist DO].savings))
245 ++11;U 246
247 if (m la MAX SAVINGS) C
248
249 for (L x nun savings; I >m; t--)

250 memcpy(&s-ave-stEL] . &save ListEL-Il * sizeof(savingst));
251
252
253 memcpy(&save -List CL] * temp save, sizeof~savingst));
254 if (mxnsavings < MAXSAVINGS-1)

257)
258
259
260 Merge Sections

261
262
263 newsect.pLy_ height z q

264 new sect.merged a 0;
ne265~izsj]a0

266 for (j=O; j< MAX-SIZES; j++)

* 268
269 nuit mergers z 0;
270 11130;

271I272 for (i=0; ikn savings; i-) C
273 r a save-tisttil.sectl;
274 s a save-Listlil.sect2;
275 mnnunits x 0;

276
277 for (j=0; j run _of sizes;j)
278 nan -units z otd sect Cr].sizes~il mn-units;U279 if (save lst~iJ-type In 1)
280 run units w oLd sect~s] .sizesjil + nliuni ts;

282
283 if ((save L ist CiI.pLy height -= maxpLy)
284 (ld sectcr] .merged)U

285 (IOLd-sect~s].merged) &&



286 Cnw'w..unts 4- max sizes) 99
287 (save-Llst~fl.type Is 0))(
288

289 mergerspossibie = 1;
290 oLd sect~r] .merged a 1;
291 otd sect~sj .merged x 1;U 292
293 new -sect.pty height a save jist~i].piyheight;
294 for 0=uO; j~u -o sizes; T-*) (
295 new-sect.sizesU]3 a new sect.sizesrj] +
296 oLd -sect Cr].sizestil;
297 if (save-List~i].type 1. 1)

298 new sect.sizestj] a nwsect.sizesl +
299 oLdisectts3.sizeslil;I 300
301
302 /
303 If the savings is achieved by rearranging sizes

304 in one section (not by putting plys on top of
305 each other), then the two ply heights of the sections
306 must be manipulated to keep the order correct.
307 e.g. If one section has ply 3 and the other pLy 103308 one section of pLy 3 with bothe sizes combinations

I 311
312 if (save List~i].type 1- 1)
313
314 for (x-0; xnin -of sizes; x-*)I315 hoLd-sizes~xI = oLd-msect~s] .sizestx];
316
317
318 Count how many sections in the sections list match
319 the given section to merge
320 *
321 count a 0;
322 for (La1; L'nsan old sect; 1++)(

I326 match2 1 ;

326 mac2=0

328
329 if (match?)I330 ++count;
331)
332U 333 1
334. If the count is greater than the ply height of
335 the temporary section, combine the two sections
336 with the ply height of temlporary section and then
337 delete that number (pLy height) of sections from
338 the section list

339 0

34.0 if ((save Listi .plyl / q) -cm counat)(
34Iont;sv - -itil y / q;
342 for (1=1; lcn4.m-old-sect34 cot-)av is~j~~lIq



343 match2 a1;
344 for Cj=O; jnumnof-sizes; j-)
345 if (hold sizes~ji In oLd-sect[Ij.uizes~j3)

346 uiatch2 a 0;
347)
348

39iCmac2 cit 0)350 for (nmIl; m'nwn old sect-i; m*4)

351 memcpy(&oLd-sect~a0. otd-sect~u.1t. slzeof(sectiont));
352
353 --nhn..oLd sect;
354 -- count;

355 --1;3356 )
357)
358 /*I save List [13.ptyl - count '
359I 360 1
361 else if the count is less than the ply height
362 of the teoporary section, then the temp section
363 will have a ply height of count and sections areI364 added back to the section list based on the the
365 oLdpty (of temp section) minus the the count
366 *
367 elseI 6 f cut )369 if (old -sect[03.ptyeight 1,count)C

370 oldply z old sect[OJ.plyieight;
371 old -sectC03.pltyheight z count;I372 newsectply height a count;
373 for 0i-0; i'numnof-sizes; I.4')C
374 if Cold Sect[l.sizestil 3 0) C

36tpsetpyhih375 add-sect aotdpty - count;

377 tempsectmerged a 0;
378

380 tepsctsizesj] a 0;

379 for CjaO; c.ei of sie; )

1 383
384 for (130; tcotdsect[Osizes~i3; 1t-)C
385 for (0-0; j4add ~sect; j++)

386 memcpyCgodsectrunoLdsect.42, &temp sect, sizeof(sectiont));

388 )/e if old -sect[Olsizestil )0 0
389 ) I for izO etc */
390 ) 1 otd-sectC03.pty 3o 0 '

1 394
3925o (htn-old sect; I-)l et~j.le~]
396 match a ;

397

399 if C(mtch2) U(count D, 0))(



40for (mat; m'nia..:dasect-1;ma-) hzo~etot

403 ) /' fo . tc /ct

408

401 /* fortyp ul et

412
413 ++m;
414 1 f C-nwsn mrgers 2- k)
415 break;
416)
417)

41 memcpyC(Ld-sectc02. Lnewisect, szo~eto-)

421
422 Merges CoerpLete
423 *
424

425 if (save 7Listtil .type zz 1)42 o is 'nnodsc-;i+

427 memcpy(&otd-sect~if * &otd-sectti.1] * sizeof(section-t));
428I429 --nusn otd sect;

3432 nun Savings a 0;
433
'34
435 )/* End of White (1) *I 436
437 if (ntun -otd sect >0)(
438 for (i=O; i'nun -oLd -sect; I-*) C
439 memcpy(&save ~sect (nun save sect++], &oid-sect C13, sizeof~section-t));

442
443

444 put finaL information in output fie

446 end -time a ctocko);

447 totaL time a ((double) end time - start~time) ICLK-TCK;

"49 fprintf Cf p, ~~***********************\e)
450 tot-Length a (fLoat) 0.0;I451 unit dev a.0;
452 order counit = 0;
453 unit count a 0;
454 tot-marker a (ftoat) 0.0;I 455
456 fprintf~fp, "THE 0 OF FIN.AL SECTIONS ARE %d~nm9 num-save sect);



I
457 for i=O; i<numsave sect; i+) C
458 fprintf(fp, "SECTION %d HAS PLY s Zd\n", i, save-secti].pLy_height);

459 for (j=O; jnaofsizes; j-+) C

460 if (save sectli2.sizesEj] 3 0) 0
61 fprintf(fp, " AND %d SIZE ls\n", save-sect[i.sizes[j], order.ch-sizes[j]);

62 unit-count - unit-count + (save.sect[ll.szestjl * savesect~l].pLy height);
463 3

I "5 marker a find-inches(save-sect~f ].sizes);

46inches - marker * save-sect[i].pty_h4eight;

W6 fprintf(fp, "MARKER LENGTH a %T.2f THE TOTAL LENGTH z %7.2f\n\n",
468 arker, inches);

469 totLength a totLength + inches;

470 tot marker a tot mrker + marker;

471 )

472
473 for (j=O; j~nm.,ofsizes; j++)

474 order-count a order-count + order.number[j];

475

476 unit dev a order-count - unit-count;

477 if (unit-dev > 0)
478 strcpy(unit-string, "UNDER");
479 else if (unit dev a- 0)
480 strcpy(unit-string, "\0");

481 else C
482 unit dev a unit dev * -I;
483 strcpy(unit string, "OVER");

484
485
486 fprintf(fp, "TOT MARKER a X7.2f TOT LENGTH X X7.2f, UNIT OVER/UNDER ad U s\n\n",

487 tot-marker, tot_Length, unit-dev, unit-string);
488 fprintf(fp, "TOTAL TIME a %f SECONDS\n", totaLtime);
489

490
491

492 Free all space and close output file
493 *
494 if (list Is NULL)

495 free(list);
4%

497 if (save list Ix NULL)
498 free(save list);

'99
500 if (old sect In NULL)
501 free(old sect);

502

503

504 fcLose(fp);
505

506 return(O);

-- 507

I

I

I
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I
1 /* .................................................. '..............

2 -- SHeader:: D:/copslsrclcherrylcherdec.h December 1990

3 - *-------------------------------------------------------------'/
4
5 I* -------------------------------------------------------------------

6 - FILE NAME Cherdec.h

7 PROGRAMMER Terri A. Smith

8 - DkTE WRITTEN : December 1990
9 - ADDRESS GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10
10 11 PURPOSE- To define aLt variables and procedures

12

13 -

14 -------------------------------------------------------------
15 #ifndef CHERDEC N

16 #define CHERDECIH
17
18 #define MAXLIST 1000

19 #detine MAX SIZES 25

20
21 typedef ist order t[MAXSIZES];
22

23 typedef char sizestEMAXSIZESI [IO];

25 typedef struct (
26 order_t number;

27 sizes t chsizes;

28 ) ord vart;
29
30 typedef struct C

31 order.t sizes;

32 float inches;

33 ) list-t;
34

35 typedef struct C
36 order-t sizes;
37 int ptyheight;

38 ) section t;

39
40 int get parameters(int *units, int *max_ply, int *max-sizes);
41

42 float find inches(ordert sizes);

43
44 float combine inches(order t set-s);
45
46 void check inches(section-t *tefp_secs, int *sum temp_secs);

47

48 void ctear temp(section t *temp_secs, int *numtemp_secs);
49

50 void copyhold to sect ionso);

51

52 void ones(order t sets, sectiont *temp_secs, int *numtemp_secs);

53
54 void twos(ordert sets, section-t *temp_secs, int *num-temp secs);
55
56 void threes(order t set_s, sectiont *temp_secs, int *numtemp_secs);

I 57

I



58 void fours~order t set-s, sectiont *twpscs int *uuau.tmp~secs);
59
60 void I ives~order t setsa, sectiont Otepsecs, tnt **Mutmipsecs);I 61
62 void sixes~order t set-s, sectiont *tew_secs. int *Lmjtwpsecs);
63I 64 lendif



2 -- SUeader:: D:/cops/src/savings/savedec.h December 1990
3 ---------------------------------------------------------------- 'I 4
5 I'--------------------------------------------------------------
6 - FILE NAME : SaveLcl.h
7 -PROGRAMMER :Terri A. Smith

8 - DATE WRITTEN :December 1990
9 -ADDRESS : GTR!/CSITL Atlanta GA 30332 (404) 894-8952
10 -

11 - PURPOSE- To define all gLobal variablesI12 -
13 -

14------------------------------------------------------------.....
15 tifnidef CHERLCL-H
16 $define CHERLCL-H

17
18I19 extern ordL Var-t order;
20 extern listt *List;
21 extern int nun list;
22 extern int runof-sizes;
23 extern order t tewrp order;
24 extern int nun-sections;
25 extern float totaL inches;I26 extern float prey inch;
27 extern section t *sections;
28 extern int mnn hold-secs;
29 extern section -t *hold -secs;U30 extern int ply height;
31
32333 #end if



I* ..................................................................

2 -- SHeader:: D:Icops/srclcherrylcherry.c December 1990

34 --------------------------------------------------------------- Il 4

5 / ----------------------- '---------------------------------
6 - FILE NAME : Cherry.c
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : December 1990
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 -

11 . PURPOSE- The min program which executes al other procedures
12

13 -

14 - .------------------------------------------------------------- ..--
15 #include cstdio.h>
16 #incLude qmtloc.h>

17 #include <stdtib.h)
18 #incLude cstring.h>
19 #incLude <memory.h>
20 #include <time.h>
21 #include "cherdec.h"
22 #incLude "chertcl.h"
23
24 #define clock() time(NULL)
25
26 main(argv, argc)
27 int argv;
28 char *argc[];
29

30 C
31 i* Input Variables */

32 int ouunits; /* # of units over/under allowed */
33 int maxply; /* max ply heightI 34 int maxsizes; /* # of sizes allowed / section */
35
36 /* Output Variables */
37 int num-temp_secs; /* # of total sections */
38 float tottength; /* total Length of fabric */
39 float tot-marker; /* total length of fabric
40 section-t *temp-secs=NULL; /* each section description */

41 int unit dev = 0; /* deviation of # of units from order */
42 char unit string[lO]; /* string to print over, under */
43
44 int q1; /* largest quantity in order /
45 int q2; /* 2nd Largest quantity in order */
46 int s-var; .* q2 minus ou.units
47 order t set s; /* set S of sizes '/
48 int max sections=O; /* max # of sections to allocate */
49 char repeatloop; /* boolean to Loop again or not '/
so int i, j, k, L,m,n; /* counters '/
51 float inches; /* used for printing results */
52 float marker; /* used for printing results */
53 int sets cnt; /* # of sizes in set S
54 FILE *fp; /* output file pointer
55 int unit-count x 0; /* # of units in all sections */

56 nt order-count x 0; /* # of units in order */
57 int ou count = 0; /* count to determine if repeat loop */

i
I

I



I58 clock -t start time, end-.time;
59 doiAbLe totaL time;
60I61 start time a ctock0;
62
63
64 open output file

65 '
66 if C~fp - fopen ("1OUTPUT M, Nw")) um NULL)
67 printf("CANNOT OPEN OUTPUT FILE cherry.c~n");
68 exltCO);I69 z

I72 Allocate space for the List of is
73
74 if ((ist a Clist-t *)maLLocCKAXLIST si zeofCList t))) -NULL)

75 printf("ALLOCATION ERROR FOR LIST cherry.c~n");I76 exitCO);
77 3
78
79 numlist z getparuneters(Lou units, gmaxpty, &max-sizes);

82 fprintf~fp, "MAX PLY a %d MAX # OF UNITS PER SECTION a %d\nH. max~ply, max-sizes);
83 fprintf~fp, UCHOERALORTM); n)

84 for 0i0; i~u-fszs i..) (
85 fprintf~fp, "%d SIZE %s\nu, order.mnberil, order.ch-SizescI]);
56 order-count a order-count + order.number~i);I 87 )

89
90 Allocate space for the max number of sectionsI91 for the three list of sections
92 '
93 for 04s; I< MAX SIZES; I-)
94 max-sections = max-sections + arder.numberi];I 95)
96
97 if ((sections a (section -t *)mattocCmax -sections sizeof(section t))) zNULL)C

9 pritVLO); INERRFO ETOS chryc

I102 if ((tapsecs = (section-t *)malloc(max sections * sizeof~sectiont))) - NULL)
103 printf"ALLOCATION ERROR FOR SECTIONS cherry.c\n");
104 exitCO);
105)

10 printf"ALLOCATION ERROR FOR SECTIONS cherry.c\n M );

*109 eic)
110)

112I113 for (120; flmax -sections; 14.)

114 sections~fi.pLyheight a 0;



I
115 for (j=O; J<IAX_SIZES; j-+)
116 sectionstil.sizes[j] a 0;
117 )
118
119 num sections a 0;
120
121 /*
122 *Main Loop of program
123 *
124 whi to (1)

125
126 for (1.0; imax sections; 1++) C
127 tmpsecsti].pty-height a 0;
128 for (j30; j<AX..SIZES; J-4)
129 tmq.seCsC] .sizesj] u 0;
130 )
131
132 repeatJop a 0;
133
134 I

135 choose 01 and Q2
136 ,
137 q1 - 0;

138 q2 a 0;
139
140 for (1; inum of sizes; 1++) C
141 if (order.numberti] 3 order.number[q1])
142 q1 a i;
143 )

I 16for (i=O; icnum of..sizes; 1++) C

147 if Ofi= qI) C
148 if (order.number[i] > 0) (
149 q2 2 1;
150 break;
151 )

152 )
153
154
155 for (i=O; i<num-of sizes; I-+) C
156 if (i In qI)
157 if (order.numberti] 3- order.number[q2])
158 q2 ai ;
159

160I 161 if (order.nrmer~q2] = 0)

162 q2 x ql;
163

165 P
166 Form set S with all the sizes remaining in the order
167 which have a quantity greater than or equal to q2 - the number

168 of units attowed over the specified demand
169 */
170 svar a order.numberq2] - ou_units;
171I

I
I



172 sets cnt a 0;
173 for (1.0; 144AXSIZES; I++) C
174 if ((Order. ' r~iJ 2- a-var) 99 (order.number 31 0))
175 got ai) 1;
176 ..sets.cnt;
177)
1M elseK179 set-s~i a 0;

* 182
183 Set ply height of next section to the min~q2, max ply)
184
185 ply_ height a order.urbertq22;
186 if (ampty -c order.numer~q23)
187 plyh eight a mxpLy;

188
19
191 Combine at posibiLities of sections up to 5 units

193 '
194 inches a (foat) 9999.0;
195 for (1=0; i4M -SIZES; I++)
196 tenpoprder~il a 0;
197 nun temp secs =0;

199 totaL inches a (fLost) 0.0;
200I 201
202 ones~sets, tewPecs, £nwltmnpseCS);
203 check inches(temp secs, Vvu tempsecs);

204 clear tump(temp sc*Lutusc)

206 if ((sets cnt 31 1) U (max sizes 31)) M
207 twos(sets., tempsecs. &nu. tmupsecs);
208 check-irches~tenp sacs, Lnuntempsecs);U209 clear teup( tenpsecs, knutempsPecs);

I212 if ((sets cnt 3,2) U (max-sizes 3p 2)) C
213 throes(set-s, tempsecs, £nuntempsecs);
214 checklinches~tempiecs, tnu-tempsecs);
215 clear-tenp~tenp sacs, lantemps ecs);I 216)
217
218 if ((sets cnt 3 ) U (mox-sizes ),3))CI219 fours(set-s. tempiecs, £nu-tempsecs);
220 check inches(tenpsecs, bvu. temp sacs);
221 ctear-tuip(tewpsecs, bium teirp sacs);
222)

223
224 If ((sets-cnt 3,4) U (max sizes 1,4))C
225 flves(setS, temp secs, £nmttwscs);
226 checkinches(tewsecs, gnu-teIpsecs);
Z 27 cleawttvp(tewpsecs, &num-thep_@cs);

228)



229
230 if ((setscnt ) 5) && (max sizes • 5)) (
231 sixes(sets, teap-secs, Lnulttepsecs);
232 check- nches(te p_sets, Irumtemp_sees);
233 ctear-temp(temp_secs, &umtemrp_secs);
234 )
235
236 copy hold to sectionso;
237
238 I*
239 Reduce the order demand
240 */
241 for (rm(hu sections - nue-hold-secs); m'nuksections; m"4) C
242 for n=O; l n< uofsizes; n++) C
243 if (sectionsWeLIsizesIn] -u 1) C

23") order.numbern] a order.nI mer~n] - pLy_height;
245 set sIn] a 0;
246 )
247 )
248

249
250 qo
251 Repeat Loop if the order contains a size w/ positive
252 quantity greater than the number of units allowed under the

253 specified demand, else break out of LoopI 254 *

255

256 ou count = 0;
257 for 04; i'num -of sizes; i+) C
258 ou-count a oucount + order.numberC];
259 if (oumcount > ouunits)
260 repeattoop Z 1;
261 1
262
263 if (IrepeatLoop)

264 break;
265
266 ) /* END of While (1) */
267
268 end time a clocko;
269 totaL time a ((doubLe) end-time - start-time) I CLKTCK;
270

271 I.
272 Print Out Results
273 */
274 fprintf(fp, H\,\n *********************************\***;
275 fprintf(fp, "THE NUMBER OF FINAL SECTIONS a Xd\n", run-sections);
276
277 for (iO; l<numasections; i+) C
278 marker a find inches(sections(i].sizes);
279 inches a marker * sectlonstil.plyheight;
280 totaL Inches a total-inches + inches;
281 tot marker a tot marker + marker;
282 fprintf(fp, w\nSECTION %d HAS PLY * 2d\n", i, sections[i].pLyheight);
283 for (j=O; jnuu of sizes; j++) (
28/, if (sections[i].•ize•[j] - O)
285 fprintf(fp, HAS Id SIZE Is\n*, sections[i].sizes~j], order.ch-sizestjl);

I
I
I



286 un4tcoatt a uit-count * (sectionsti3.sizescjI * sect Ioars [I .pty_.heIght);

I289 fprintf~fp, "MARKER INCHES a X7.2f aind TOTAL INCHES %7.2f~i". mrker, inches);
29m
291 fprlntf(fp, *\nTOTAL MARKER INCHES m %7.2f TOTAL INCHES u 7.2f~n", tot mrker, totatj nches);
292

294 uit -dev -order-count -unit-count;

2% strcpy~unit-string, "OVDER");

305 srprintf -sfpg TOAJ N Zn".toati)
306I 307

3096rels)
30
311 if (lstis uz NULL)
312 free(Lsti);

313
311 if (tectiocs In NULL)I315 free(tenpsons);
316
317 if (hold secs In NULL)
318 f ree(holdsecs);

1 319
320 fctose~fp);
321

322 returnC0);

323



I
2 -- $Header:: D:Icops/srclcherry/chkinch.c December 1990
3 -- -----------------------------------------------------------------
4
5 /* ...................................................................

6 - FILE NAME : Chkinch.c
7 - PROGRA4ER : Terri A. Smith

8 - DATE WRITTEN : December 1990
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-89S2

11 - PURPOSE- To determine if the total inches calculated from
12 - the last grouping of sections is less than any previous
13 - grouping. If so the sections are saved in the hold

* 14 - sections.

15 -

16 -

17 - ----------------------------------------------------------- I

18 #incLude <stdio.h2
19 #incLude ;maltloc.h-

20 #include <stdltb.h:
21 #include qnemory.h)
22 #include "cherdec.h"
23 #incLude "cherLct.h"

24
25 void check inches(tetp_secs, numtemp_secs)
26 section t *temp_secs;
27 int *nutemp.ses;
.28
29 (
30
31 nt m, i, j;

32
33 if ((totaltfnches < prevfnch) U (total_fnches > (float) 0.0)) C
34 num hold secs a 0;
35 for 7(no; mctnum-temp_secs; m+) (
36 memcpy(&hotd-secs(num hoLd-secs), &temp_ses(m), sizeof(section t));
37 hoLd.secstnun hotd secs).pLy_height - ply_height;
38 .+numhold.secs;

39
40 preyvinch : total |nches;

41 )
42

I 43

I
I
I
I
I
I



2 -- Sileadar:: D:IcopslsrclcherrylcLrtartp.c Deceir~er 1990
3 -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -

4
5 /*.........................................................------
6 -FILE NAME : CLrtaapc

7 -PROGRAMUER :Terri A. Smith
8 -DATE WRITTEN January 1990

9 - ADDRESS :GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10
11 - PURPOSE- Initializes the temp sections

1 5 #include cstdio.h),
16 #include aiuattoc.h3,
17 #incLude 'stdtib.h~p
18 #incLude <immry.h3,I19 ginclude "cherdec.hm
20 #include Ocherict.hu
21
22 void clear teup~thnp_ ecs, mntemps ecs)
23 sect ion t 'teupsecs;
24 mnt *, U tenp secs;
25
26
27 toin he i, (fot)00
28

30 for (is0; i< *nIum tnp-secs; '-)
31 for Cj=O; J4 flu of sizes; j+*)

32 tenpsecs EiJ sizes [j] *0;

33)

35 *natps * 0;

I3
I3



2 -- $Header:: D:Icops/src/cherry/coirbine.c January 1991U3 -- ----------------- ----------------
4
5 I'.. . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . .

6 -FILE NAME : Combine.c

7 - PROGRANKER :Terri A. Smith
8 -DATE WRITTEN :January 1991
9 - ADDRESS :GTRICSITL Atlanta GA 30332 (404) 894-8952U 011 - PURPOSE- Finds the tength (in inches) of the coumbine units

12 - in ane section.
13I 15 --------------------------------------------------------------- *

16 #include -'stdio.h),
17 #incLude <stdtib.hvI18 #include <string.h~p
19 #include "cherdec.h"
20 #include mchertcL.hu
21
22 float combine inches~teflp order)
23
24 ordert tew ~order;I 25
26
27 float inches;
28I 29 inches a find inches( tenp order);
30
31 return(inches);
32 )

33



I
2 -- SHeader:: D:lcops/src/cherry/cphoid.c December 199013 -- '-- --------- ------------ ----------/....................................................................

6 - FILE NAME : Cphotd.c

7 - PROGRAMMER : Terri A. Smith

8 - DATE WRITTEN : December 1990

9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

11 - PURPOSE- Copies the temp sections into the hold sections.

12 -

13 - *------------------------------------------------------------/
14 #include <stdio.h2

15 #include <matloc.h),
16 #inctude <stdLib.h>

17 #include <memory.h)

18 #incLude "cherdec.h"

19 #include ucherlcl.hm
20

21 void copy hold to sect ions()
22
23
24

25 int m;

26
27 for (toO; mnwnhold-secs; m++) C
28 memcpy(&sections(numi sections], &hotd-secs(mi, sizeofsection-t));

29 sections hmxnsections].pLyjheight * plyheight;
30 .-onh sections;
31 )
32
33 prevjnch 3 (float) 9999.0;

34')

I
I
I
I
I
I
I
I
I



3 .................................................................*/

4
5 /* ....................................................................

6 FILE MANE : Findinch.c
7 PROGRAMMER : Terri A. Smith
8 DATE WRITTEN : January 1991
9 ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 - PURPOSE- Finds the current unit grouping in the List of Is.
12 If it is not found progrm is exited.
13
14 -

15 - MODIFICATION HISTORY-
16 -
17 - ..-----------------------------------------------------------------

18 #include <stdia.h,
19 #include <stdLib.h>
20 #incLude <string.h•
21 #include "cherdec.h"
22 #include "chertcL.h"
23
24 float findjnches(sizes)

25
26 order-t sizes;
27
28 (
29 int i, j;
30 char match a 0;
31

33 while (((match) UL (i numList)) (

match 1;
35 for (j=O; j<num of sizes; j++) C
36 if (sizes~j) I. List~i].sizes~jl)
37 match u 0;
38 )

39 +i;
40 )

41
42 if (match)
43 return(List[--i].inches);
44 eLse (
45 printf("\nCOULDNT FIND ");
46 for (i=O; i<num-of sizes; i++)

47 if (sizesli) 0)
48 printf("Xd %s , sizes(i], order.ch-sizes~il);
49 )
50 printf("\n");
51 exit(O);
52 )
53
54
555
56

I
I
I



1/' --------------------------------------------------------
2 -- SHeader:: O:/cops/srclchorry/fivesc January 1991
3 -- ..------------------------------------------------------ . ---------

4
5 /* -------------------------------------------------------------------

6 - FILE NANE : flves.c

7 - PROGRAIER : Terri A. Smith
8 - DATE WRITTEN : January 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 -
11 - PURPOSE- Recursive procedure to gorup units in fives.
12 -
13 - .------------------------------------------------------------- ..--
14 #|ncLude <stdio.h>
15 #incLude -stdtib.h,
16 SincLude <string.h,
17 finclude "cherdec.h"
18 OincLude "chertct.hu
19
20 void fives(set-s, tempSecs, nmtemp_secs)
21
22 order-t set-s;
23 section t *tempsecs;
24 int *num-temp_secs;
25 C
26 fLoat inches;
27 nt J, i, k, L, m, n;
28 order-t teap_order;
29 float hoLd-inches1;
30 float hotd inches2;
31 nt hod.temp_num;
32
33 hold-temp_num a *numntep_secs;
34 hold inches2 = totalinches;

35
36
37 for (04; i<nun .of sizes; i-) C
38 for (j-i+1; j<numnof.sizes; j-4) (
39 for (kzj.1; knum of -sizes; k++)(
40 for (lak+l; tcnum-of sizes; 1++) C
41 for (i=L+1; mnumof sizes; m+) (
42
43 for (n2O; n~num of-sizes; n++)

41 temp.order[n] a 0;
45
6 if ((et.s(|] za 1) U (set s[|] :z 1) U
47 (set_•[k] a 1) U (set s[Ll a 1) U
48 (set-Sm] an 1)) (

49 teap.ordert] 1;
50 temp_.order~j] a 1;

51 temp_order[k] 1;
52 temp_order[L] a 1;

53 temp_order ml a 1;
54 inches a conbine inches(temp_order);
55 if (inches In (fMoat) 0.0) (
56 for (n-O; n< num of-sizes; n++)

57 tepsecs[*tnumtepsecs] .sizes[n] 0;I
I
I



58 totaljfnches a totsljnches 4 inches;
59 teep sees Crumin tell ees] .sizes CI a 1;
60 tempsiecsE~riutesp~secs] .sizes~l] m 1;I61 teapseBcs 1tpe sl.s zes CkI a 1;
62 tep sees C*mmiL.telrp.secs] .sizes (l3 a 1;
63 tnpsecs C'ruluteuP- O.Si] si . m] w 1;

66 .nunItnp-secs;I ~ ~ ~~~65 ts:ce~]0366 tap.order[1kal 0
69 tuap.order~j] 0;

70 towprder Cm] a 0;

71I 72 for CnmO; nque~of sizes; n-.)C
73 if C~nIs 0)U(n Isj) U (n Ink) At
74 (n in L) Ua (n In m) U Cset-s~n] ))
75 tempordr~n] a 1;I 76
77)
78
79 hotLdinchesl a total inches;
so onws~temporder, temp~ses, ma tpsecs);
III check~inches~temp sees. nuutenpses);
82

83 for (iwO; num of sizes; n**.) C

36 -*mmtemV sees;

89
90

91 total Inches a hold inchesi;
92 twos~teWporder, teWpsees, nikteupsecs);
93I 94 total inches - hold inchesi;
95 threes~tesprder. tempsecs, nmmtmpses);

97 totat-inches a hold inchesi;I98 fours~tenpoprder, tempsecs, mteupsecs);
99

100 total-inches a hold inchesi;
101 fivestmp order, teupsecs, num teopsecs);I 102
103 *nu-tempsees a hoLdtemp _";
104 total-inches uhold inches2;
105I 106
107 )
108)
109 3II

* 113



3 -- ----------------------------------------------------------

6 - FILE NAME : xu-s.c
7 - PROGRAMMER :Terri A. SmithI8 - DATE WRITTEN :January 1991
9 - ADDRESS :GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10

11 - PURPOSE- Recursive procedure to group units in fours

13

15 #incLude <stdio.hv
16 fincLude -cstdtib.h,

119 #include ocherlcl.hu
20
21 void fours(set-s, tepsecs, num-tnpsecs)
22I23 order t set-s;
24 aectiont *tw~psecs;
25 int *numntempsecs;

27 float inches;
28 int j, i, k, L, m;
29 order t temp order;
30 float hoid inchesi;
30 float hold inchesi;

334 hold-temp nun *r'un _temp secs;

36
37I38 for (1=0; i~u-fszs -
39 for CI-i~l; j-cnur of sizes; j-4)
40 for Ckuj41; k~u-fsie;k+

41 for Cl140; tcnun of sizes; 1+4) C

43 for (m-0; wrnum-of sizes; m++)
44teop-order m a 0;

45
46if ((set sCUl za 1) " (set s~il an 1) U1

47 (set i~k] an 1) U1 (set sCI] == 1M
48 tenp-orderl a 1;U49 teuporderlj] x 1;
50 teporder~k] a 1;
51 tenpoprdertll. a 1;

53 if Cinches In (float) 0.0) IChsuca~n nce~er re)
54 for (Mao0; m' num-of sizes; mt-+)
55 tepsec..C'nunetenpsecs] .sizesM Cm- 0;U56 total inches a total Inches + inches;
57 temp. secs ('nntemp secsI .sizes il a 1;



58 tmmp secs['nun...temp~secs] .sizes~j] a 1;
59 temp secs ('nun tefvp secs] sizes [kI a 1;

60 temp secsC'nwn ~tep mecs] .sizes U] 1;
61 ++*nntemp srecs;
62)
63 tmporder~i] a 0;

64 tap order (13 -0
65 temp order (k] a 0;

66 tmpordertil - 0;I 67
68 for CwuO; sanun -of -sizes; w-)(
69 If ((MIn f) Si Cm ij) 9 m Ik) U
70 (m IsL) " Cset s~m]- M)

71 tenporder~m] a 1;
72)
73
7'I 75 hold inchesi a totaL...nches;
76 ores( tep_..rder, teapsescs, nun temp secs);
77 check-inches(temp secs, ruintemp secs);
78
79 for (m=0; mm'nnof sizes; m-4)
s0 if ((m Is j) 9(m I=j) U (m Isk) 9
81 (m In L) U (set s(m3 an M)

82 - -'un temp-secs;

U 84
85

86
87 total inches a hold inchesi;
88 twos(temp order, tempsecs, mnwltenpsecs);
89I90 total. inches a hold inchesi;
91 threes(temp order, temp_ secs, nun temp secs);
92
93 totaL Inches z hold inchesl;

94 fours(temp order, telpsecs, nun tenpsecs);
95
96 ntzn tempsecs m hold temp nta;
97 totaL inches *hoLd-inches2;I 98

1 101
102
1033 104)
105



I
2 -- SHeadvr:: D:/cops/src/cherry/getperm.c Deceber 1990
3 -- - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - -
4
5 P ............................................................

6 FILE NAME : Getparm.c
7 PROGRA4ER : Terri A. Smith
8 - DATE WRITTEN : December 1990
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 -

11 PURPjSE- To read in the parameters from a file
12

13 -

14 ..................................................................
15 #include <stdio.h)
16 NincLude <stdLib.h)
17 UlncLude <string.h)
18 #include "cherdec.ho
19 #include Ucherlcl.hu
20
21 int getparameters(ouunits, max_pLy, max-sizes)
22
23 int *ou-units;
24 int *max_pty;

25 int *max sizes;
26
27 (

28 int i, j;
29 FILE *fp a NULL;
30 int quantity;
31 int m;
32 float temp;
33
34 if M(fp •fopen("INPUT", "r")) zz NULL) C
35 printfC"Cannot open input file - getparm.c");
36 exit(O);
37 )

38
39
40 /* set order and list values to -1 o/
41 for i a 0; i < MAX SIZES; i++) C
42 order.nunbertil a O;
43 order.ch sizesti) [03 a 0;

45

46 for (izO; i<HAX LIST; i++) (
47 list(il.inches = (float) 0.0;
48
49 for Cj a 0; j c MAXSIZES; j-)
50 tistci].sizesrij a 0;
51 )
52
53 /* Input Units */

54 fscanf(fp," l", ouwunits);

55 fscanf(fp,"2d". max_pLy);
56 fscanf(fp,"sd", max-sizes);
57I

I
1



60 for 0Ca 0; 1 4MAX-SIZES; - C

61 facanf Cfp,"%hdu. &order .number Ci);

* ~break;-1C

68)I 69
70 nwi-ofsizes a ;
71
72I 73 /* Input List/
74 1.0;
75 whitedl) CI 76
77 fscanf~fp,*%d", &quantity);
78
79 if (quantity an -2)

818 break;

82 white (quantity I= -1)
83U84 fscanf(fp,"%d', &m);
85
86 if Cm , . num -of -sizes) C
87 printfCIERROR in reading size variabie -getparm.e");

88 exitdO);
89)
90
91 tfsWi].szes~ml quantity;

93 fscanf~fp,'Xd". &quantity);

96fscanf~fp,"%f", ZVist~i] .fnches);

98

99 )
100
101 fctose~fp);
102

103 return(f);

104



I
2 -- SHeader:: D:lcopslsrclcherrylgiobats.h January 1991
3 -- -- -------------------------- - - - - - - - -------"- - ' -- ----------"-Q

4

5 ..............................................................................

6 FILE MA4E : Gtobats.h

7 -PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : January 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 C404) 894-8952

10 -

11 - PURPOSE- To declare all gLobal variables
12 -

13
14 -------------------------------------------------------------'I

15 #incLude 4stdio.h)
16 #incLude -cherdec.h"
17 #incLude "chertcL.hH
18II
19 ordvar t order;
20
21 tist t *List a NULL;
22
23 tnt numof sizes;

24
25 int nun-List;
26
27 order-t temp_order;
28
29 section t *sections a NULL;
30

31 int num se:iors;
32
33 float totaL_inches z (float) 0.0;
34
35 float prev.inch x (fLoat) 9999.0;
36
37 nt run-hold-secs;
38

39 section-t *hoLd secs;
40
41 int pLy_.height;

I

I
I
I
I
I



1 INCLUDES *cherdec.h cherLcL.h
2 LISNAN4E ucherlib
3

6 gobss.oj \

21 . c oob ~ oj

23 S(LrtI b j

25 g toba s.j oba ~ CNLDS

27 getpen .obj gtamcS NLDS

29 findinc .obJ fnic~ CN DS1 39

31 cun.obj cni.cS("~V

34
35 twobs.obj :twoas.c S NCLUDES)
26

37 gtree.ob tr.c SINCLUDES)

39 foursnc.obj :fours c.c SCINCLUDES)
40
3 1 comive.obj :foive .c SCINCLUDES)
42
33 sies.obj : ies.c SINCLUDES)
4

45 chkin.obj : hkich.c S CINCLUDES)
36
47 choid.obj chree.c $C(INCLUDES)I 48
39 coure.obj ciurtm.c SCINCLUDES)
40
41 chirry.obj chverr.c SINCLUDES)I 52
53 cherrycie chxerr.b SOCUJS)
5 chi ci~b chrykinhc SOCLUErlb )~

50

53 SC)chrry.exe : chrry. SOBS

54I hry/fr hri~f
I5
I5



58 S(cp)
59
60 SC1)cherdec.h thardec.hI61 SCCP)
62
63

65I6



2 -- SHeader:: D:Icopslsrclcherrylones.c January 1991
3 ---------------------------------------------------------------- 0I4
6 -FILE NAME :Ones.c

7 -PROGRAMMER :Terri A. Smith
8 -DATE WRITTEN : January 1991

9 - ADDRESS :GTRI/CSITL AtLanta GA 30332 (404) 894-8952
10 -I11 -PURPOSE- Groups units in ores and find inches
12 -

13
14 - MODIFICATION HISTORY-

16 --------------------------------------------------------------- *
17 #incLude <stdio.h>U18 #incLude cstdLlb.h),
19 SincLude, <string.h,
20 #incLude Uicherdec.hu
21 ginctude HeherLcLhHI 22
23 void ones~set-s, tempsecs, numntemp.secs)
24
25 order -t set-s;I26 section -t *tempsecs;
27 int *numltempsecs;
28
29 float inches;
30 int j, 1. m;
31
32 1. * *nwntelp-secs;

U34 for CizO; i~nu -of -sizes; 144)C

35 if (set sil .= 1)
36I 37 for (AFO; mrun of sizes; m++)
38 tempsecstjl.sizes~m] a 0;
39
40 tempsecstjl.sizeslx 1;
41 inches a find-inches(teopsecs~jl .sizes);
42 if (inches in (foat) 0.0) C
43 total inches z totaL inches + inches;

I 45
46 else
47 tempsecsl.sizestil 0;I 48
49)
50
51 *nuteflpsecs a J;U 52
53 )

I 54



I
1 / .........................................................

2 -- SHeader:: :/cops/src/cherry/sixes.c January 1991

3 -- - - - - - - - -- - - - - - - - -- - - - - - - - -- - - - - - - -

4

6 FILE NAME : sixes.c
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : January 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10
11 - PURPOSE- Recursive procedure to group units in sixes.
12 -

13 - ..----------------------------------------------------------------
14 #include cstdio.h)
15 tincLude ,stdLib.h>
16 #incLude <string.h3
17 #include Ucherdec.h"

18 OincLude "cherLct.hN
19
20 void sixes(set-s, temp_secs, nuntemp_secs)

22 order t set-s;
23 section t *tempsecs;
24 int *numjtemp secs;
25 C
26 float inches;
27 int j, I, k, I, m, n. 0;
28 ordert temp.order;
29 float hotd inchesi;
30 float hold inches2;
31 int hot d-tenp_num;

33 hold .temp nun *rncatempsecs;
34 hoLd inches2 z total inches;
35
36
37 for (i=O; i<numof-sizes; I-) C
38 for (jui+1; jnumofsizes; j-) C

39 for (kzj.1; k-cmun of sizes; k+*) C
40 for (Lak+l; tlnumof sizes; t++) C

41 for (ret 1; m<humnof sizes; m++) (
42 for (n-ml; n<rnJmof sizes; n++) C
43
44 for (0-0; o<numofsizes; o++)

45 temp-order [o] a 0;
46
47 if ((sets1] -- 1) && (set s(j) z 1) &&
48 (set s~k] zz 1) U& (set-s~t] an 1) "&
49 (set s~m] ma 1) U5 (set sin] am 1))
50 temp.order~i] = 1;

51 temp-order~l] a 1;

52 temporder [k] = 1;
53 temp-orderlt] a 1;
54 temp.order [m] a 1;
55 temp-orderin] a 1;
56 Inches a combine-inches(temporder);

57 if (inches In (float) 0.0) C

I

I



I 58 for (ozO; a' nimauof sizes; 04-)

59 teipsecs(*nwnttefl~s .slzes Cc] a 0;
60 total inches a total inches + inches;I61 tepsecs Enu.turpsecs1 .sizes Cil a 1;
62 tsmsecsEnui..tehlpsecs1 .sixes~ij] 1;
63 tewpsecsECnu'.*tmnpss sfizes Ck] a 1;

64tefpsecs nun...teqpsecs3 .i zesC E = 1;I65 tenp :ecsC'n~mktemp sec:] :s izes Eu2 1

69 temp ordler~i] a 0;
70 tmporder Ci - 0;
71 temp-order Ck] a 0;
72 temp-orderCL3 a 0;
73 teqp-order~ff4 a 0;

74 teaporder En] a 0;
75I76 for (o.0; o~u fsie;o+
77 if ((oluI 0 olinj) o Ink)L
78 (o In 0)L (oaI=m) La (o In n) 99 (set s~o] =)
79 temp..order CC] a 1;

82I83 hold inchesi m totaL inches;
84 ones~tenp order. temp secs, nma-temp secs);
85 check-inches( temps;ecs, nun temp secs);
86I87 for (0.0; ocmnwn of sizes; o++)
88 if ((o Is )L a I- j) U I- k) 99
89 (o aIn 0 a 9Co Ian) La (set s~o] uwl))190 -'numtwip secs;
91)
92)
93I 9'

95 totat-inches a hold inchesi;
96 twoaC tempogrder, temp secs, nun tempsecs);
97
98 totaLjinches a hold inchesi;
99 threes~temip order, teapsecs. num teffp secs);

100
101 total inches a hotLinchesi;I102 fouriC tempo.rder, teinpsecs, rnmtefpsecs);
103
104 totaL-Inches v hold inchesi;
105 fives~temp order, tempsecs. nun.teW~secs);

* 106
107 totallinches = hoLd inchesi;
108 sixes~ta.prder, tepsecs, mmtemp sees);I 109
110 *nun tempsees a hotd-tmpnn;
III totat-inches - hold-lnches2;
112I 113)
116



115)
116

119 )I120 )
121



I
.*................................................................../

2 -- SHeader:: O:Icops/srclcherrylthrees.c January 1991
3------------------------------------------------------1I 4
5 * ....................................................................

6 - FILE NAME : Threes.e
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : January 1991
9 - ADDRESS : GTRI/CSiTL Atlanta GA 30332 (404) 894-8952

10 -
11 - PURPOSE- Recursive procedure to group units in threes
12 -

13 -

14 - *------------------------------------------------------/
15 #include tstdio.h>
16 #incLude <stdLb.h>

17 #include <string.h>
18 #include "cherdec.h"
19 #include mchertel.hu
20
21 void threes(sets. temp-secs, num-temp secs)
22
23 order t sets;
24 section t *teap_secs;
25 nt *nwiLtemp_secs;
26
27 float inches;

28 int j, i, k, I;
29 order t temp_order;
30 float hoLd inchesi;
31 float hoLd inches2;
32 int hold.te rp_um;
33
34 hoLd.temp_nm- *qnutemp_secs;
35 hoLd inches2 = totaL inches;
36
37 for iO; inuof-sizes; o-') C
38 for (jui+1; j<numof sizes; j++)
39 for (ktj+l; knun of sizes; k++)(
40
41 for (lO; lknuiof-sizes; lt-)
42 temp_orcler(t] a 0;
4342 if ((setseril 1) & (set sil us 1) U& (set s~k] us 1)) C

45 temp_orderti] a 1;
46 temporder~j] a 1;

47 tmp._order[k] a 1;
48 inches w combine inches(temp_order);
49 if (inches is (float) 0.0) (
50 for (L-O; t< num of sizes; 14+)
51 tep; secs[*nu tenp_secs] .sizes I = 0;
52 totatinches a total Inches * inches;
53 tup_secs*untmp_psecs].sfzesCI] - 1;
54 temp_secsC[*ur tsmp.cs].sizes J] 1;
55 tnp_ sees[C*iutempseesl.size kI a 1;
56 -4*utempsecs;
57 )I

I
I



58 teaq-order Ci] a 0;
59 teW~order Ci] w 0;
60 tvp-orderik] u 0;

62 for (LaO; Lnhas -of sizes; L-~)(

*64 tVqdrUa1
65
66)
67
68 hoLd inchesi a total inches;
69 ones-(teuporder, teupsecs, nu-tap sacs);

70 check inches Ctmap sacs. nlutwp ecs);
71I72 for (1=0; Lvws -of sizes; t++) C
73 if M(I- ) &C(t I-) U (L ink) &("stl M1) C
74 .- *nmutgnpisecs;
75)I 76

79 totaL Tinches a hold -inchesi;
8o twos (tenp. order. tempsecs, mnntemp secs);

I83 total inches a hoLd Inchesi;
84
85 I'for (1=0; knum-of sizes; L-) C
86 if M(I- i) &&(J I- j) U(t I= k) U Cset-sL] 3)I87 - -n*mtewpsecs;

89I90 0/
91 totaL -inches a hoLd Inchesl;
92 threes(teap order, tenp sacs * num temp_ sacs);
93
94 *num t twp~secs w hold temp nun;
95 totaL inches -hold inches2;

96
97I 98
99

101 )

102



I~/ 3..................................................................
5 I'..............................................................
6 - FILE MAKE :Twos.cI7 - PROGRAMMER :Terri A. Smith
8 - DATE WRITTEN :January 1991
9 - ADDRESS :GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10

11 -PURPOSE- Recursive procedure to group units In twos

15 NincLude <stdio.h3,
16 #incLude cstdLib.h),
17 #include 4string.h:)
18 #include ftcherdec.hu
19 #include wchericl.hN

20
21 void twos(set-s, tefipsecs, nil. tempsecs)I 22
23 order-t sets;
24 section t *teuipsecs;
25 tnt *numutelpsecs;

27 float inches;

*29 ret epodr
30 float hold inchesi;
31 float hold - nches2;
32 Int hold temp nun;U 33
34 hold-teiip num u 'nl.tewp secs;
35 hold-inches2 *total inches;
36

41 for CkwO; k~wum of sizes; -
42 tmporder~kT u 0;
'3

44 if ((set-sCi) arn 1) U& (set s~i] M=1)
45 tenp-orderi] a 1;

46 temporder(jl a 1;
47 inches a combine-inches(temp order);I48 if Cinches in (float) 0.0) (
49 for~ua0; mnum-of sizes; m)
50 tefpsecsC'nuntenpsiecs] .sizeslrnI z 0;
51 total-inches a total inches + inches;
52 t.pseca 'nmtwPu ecsl .s izes CiI a 1;
53 temp.secsrlm..teup~secsl .slzestjI 1;
54 ++'nhm-temp-secs;
55 I'printfC' WITH TOTAL a Xd\n, total-inches); '

56 temporderI3 0;



58 tuporderlj3 a 0;

60 for (k-a; kruun of sizes; k++) C
61 if ((kI- 1) LL (k I- J) U (set s~k3 )
62 temp-order~k3 1
63

66 hotd inchesl z total inches;I 67 cnes~temp order, tmecs n mlqecs);
68 check-inches~teWpsecs, nun teup secs);
69
70 f or (k-0; k-cnum of sizes; k-) CI71 if ((k I=i0 U (k i ) U (set s~kJ as1) M
72 .*fXLsJtwp-es;
73)
74)I 75
76
77 total-inches a hold -inchesi;I .78 twos~teporder, teWpsecs, mnntempscs);
79 nwmRtempsecs a hotd-teapnun
80 total inches *hold inches2;
81
82)

85I 86
87
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I
I I * .................................................................

2 -- SHeader:: D:lcopslsrclimprovlcase-a1.c February 1991

5 /* --------------------------------------------------------------------

6 - FILE NAME : case ai.c
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : February 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10
11 PURPOSE- To determine savings if sizes in two sections are

I12 - the same

13
14
15 ..............................................................

16 #include 4stdio.h>
17 #include cstdtib.h-
18 #include Nimpdec.h-

19 #incLude "inptct.hm
20
21 float case ai(sectl, portion, cut-cost)
22
23 section t *secti;
24 section t *portion;
25 int cut cost;
26
27 (
28 int i;
29 int • z 0;

30 float savings;

32 for 0=-O; i<€ rmnof sizes; i +)
33 a a t e (order.perimeter(i] * sectl->sizes~i]);

34 a a e + (order.perimeter[i] * portion->sizes[i);
35)
36
37 savings = (fLoat) cut cost *;
38
39 return(savi ngs);
40

41I42
I
I
U
I
I



I / --------------------- --------------
2 -- SUeader:: D:/cops/src/iwprav/casea&ii.c February 1991

3 -- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - -I4
6 - FILE MAME :case aliix
7 - PROGRAMMER :Terri A. Smith

8 - DATE WRITTEN : February 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 - PURPOSE- To determine savings by Lying sizes next to eachU12 - other instead of on top.

Is 15 -------------------------------------------------------------- /

16 #incLude cstdia.hip
17 #incLude stdtib.h),
18 inctude lompdec.h"
19 OincLude NinpLcL.hm
20
21 float caseasifii 1, unitcpost)
22
23 int i;
24 mnt I;
25 int unit-cost;I 26(

28 ftoat savings a CfMoat) 0.0;
29 float setl inch;I30 fLoat sect2 inch;
31 float sect3.inch;
32 float sect4 inch;
33I34 secti inch a find -inches(in -sectiontii.sizes);
35 sect2 inch a find -inchesCin sectioniL.sizes);
36 sect3 inch - find-inchesCsect3.sizes);
37 sect4 inch - find inches(sect4.sizes);I 38
39 savings x un~it-cost *in section~il .pLy_ height *(secti inch + sect2 inch
40 sect3-inch - sect4 inch);

41
42 return(savings);
'3

'5



I
2 -- $Header:: D:Icops/src/improvlecoibpty.c February 1990

3 ---------------------------------------------------------------4

6 - FILE NAME : Cobpty.c
7 - PROGRAMMER : Terri A. Smith
8 -DATE WRITTEN : April 1990
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -
11 . PURPOSE- This procedure combines sections which have the same sizes
12 - and the ply heighth of the new section does not excede the max_ply

13 -

14 -

15 ------------------------------------------------------------- 0/

16 #include 4stdio.h>
17 #incLude ml Loc.h)
18 #include stdlib.h,
19 #include qmmory.h,
20 #incLude Nimpdec.hN

21 #incLude "imptcl.h"
22
23 void cobine pLy(maxply)
24 int max_pLy;
25
26 C
27
28 int i,j,t,k;
29 char match;
30
31
32 for (iO; i<nunin-sec; i-+) (
33 for (ji+l; jvmnu in sec; j- )
34 match a 1;
35 for (k=O; knmn uof sizes; k-) C
36 If (in sectiontil.sizes[k] In insection~j].sizes(k])
37 match z 0;
38 )
39 if ((match) I
40 ((in .section(i].pty_height + in-sectionlj].p(y height) <c max ply)) C
41 insection[i].pLy_height x in section(i] .pLy_height + in.section[j].pLy height;
42 for (Laj; t<num inse-l; t++)
43 memcpy(&in-section[t], &in-sectiont+1], sizeof(section t));
44 -.j;
45 --nm-insec;
46 )
47
48
49
50 nus temp_sec * numin sec;

51
52 return;
53

I
I
I
I



I
/*Q " ' ° ' ' '' ' ° ' ' ° - '' ' ' ' ' ° ........ .. .. .. .. .. ... .. .. .. .. .. ... .. .. .. .. .. ..

2 -- SHeader:: D:/cops/src/irmprov/comdbsize.c February 1990
3 -- ------------------------------------------------------- .------- - /

4
5 /* ......... .................. .........................................

6 - FILE NAME : Combsize.c
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : April 1990

9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 -

11 - PURPOSE- This procedure combines all sections in which the
12 - the number of sizes in the new section does not excede
13 - the mx sizes atio.led per section
14 -
15 -
16 . ................................-- --------------------------------- *

17 include stdio.h)
18 #incLude csttoc.h)
19 #incLude 'stdtib.h)
20 tincLude 4aemory.h>
21 #include "impdec.h-
22 #incLude UimplcL.h"
23

24
25 void combine sizes(mix sizes)
26 nt max sizes;
27
28 C
29 nt nun units;
30 |nt i, j, 1;
31
32 for Ci=0; i<numfinsec; i+) (
33 for (jzi+l; j'nunin-sec; j++) {
34 nununits a 0;
35 for (t-O; knsumnof sizes; t+)
36 num units a nu units + in-secton[i].sizes E *
37 insectionj].sizes[l];
38
39 if ((nununits - max sizes) U&
40 (in sectiontil.pty_height as in.sectiontjl.pty_height)) CI41 for (O; inun of.sizes; 1I-)
42 insectioni].szest] a in.sectioni].sizes[l] +
43 in-sectionj] .sizes[] ;

45 for (Ixj; knunin sec-1; |++)
/.6 mmcpy(&in-sectiont], in section[l]11, sizeof(section-t));

'7
48
49 --nu insec;
50

I 51
52

53
54 nunmtemp..c • numi nsec;
55
56 return;
57 )I

I
I



/* .................................................................

2 -- SHeader:: D:/cops/src/lprovlcopswap.c February 1991
3 -- - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - -I 4

I 3 ....................................................................

6 FILE NAME : compswap.c
7 PROGRANI1ER : Terri A. Smith
8 DATE WRITTEN : February 1991
9 ADDRESS : GTRI/CSITL AtLanta GA 30332 (404) 894-8952

10
11 PURPOSE- To determine which method to us to coapute
12 the savings
13
14 - .------------------------------------------------------------- ..--
15 #include cstdio.hl
16 #incLude <stdtb.h>
17 #include iqludec.h"
18 #incLude Himplct.hu
19
20 fLoat compute-swapsavings(I, L, cut-cost, unit-cost, maxsizes)

21
22 int I;
23 int I;
24 int cut-cost;
25 mst unit cost;
26 int m sizes;
27
28 C

m29 f'Loat savings;

30
31 If (in sectiontil.pLyheight 8=in sectionELt.pty_.height) C
32 savings a case.aii(i, L, unit cost);
33 temp.save.types 3;
34 temp_save.canplyheight =in section~i].pLy_height;
35 temp_save.orgplyheight u insectlon[i).plyheight;
36 )

* 37
38 elseC
39 temp_save.candply height a in-section[tl.pty_height;
40 temp_save.org9pty_height i nsection[il.ptyheight;
41 savings a case aif(i, t, unit-cost);
42 temp.save.types 4;
43 )

45 temp_save.savings - savings;
46

47 return(savings);
48
49
50I

I
I
I
I



2 -- $Header:: D:Icops/src/iwprov/comrpute.c February 1991I3 -- '-- --------- ------------ ----------
4
5 / ------------------- -----------------

6 - FILE NAME : compute.c
7 - PROGRAMMER :Terri A. Smith
8 - DATE WRITTEN : February 1991
9 -ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

1110 - PURPOSE- To determine which method to ue to compute
12 - the savings
13 -

14 --------------------------------------------------------------- *
15 fincLude 4stdio.h3,

16 #include <stdlib.h3,
17 #include *ir~pdec.h"I18 #Include Niuplcl.h"
19
20 float compute-sevings~i, I, cut-cost, unit-cost, mmx sizes)
21

24 ~it cacst;325 mnt unit -cost;
26 int max-sizes;
27
28 (I29 int j;
30 float savings a (foat) 0.0;

31 float save2;
32 char match z 1;1 33

35 for (j=0; jnunmofsizes; jo-e)
36 if (portion.sizestjl Is in...section~t] .sizesljl)137 matchz 0;*

3 40
41
42 if (match) ( I' sizes In sections are the same '
43 if (nun units <= max-sizes) (U 44 save2 - case aii(i, 1, unit-cost);
45

46if (save2 31 savings)
47 tempSave.typen 2;

48 savings a save2;
49 if ln-sectioncil.pLy_ height 1z in section[U].pLy_ height)
50 tempsave.candpLyheight a in sectionELI .pLy height;
51 elSe tienp-save.candpLyheight a ns section~ij .pty height;
52 tenpsave.orgpLyheight a in-sectionl).ptyheight;
53

54)I 55 )
56
57 else if (Cln-sectiontil.pty height na ln-sectionIlj.pLyheight) UI (nun units cz max-sizes))C



58 savings m case-ail(i. I, unit-cost);
59 tenp~save.typeu 3;
60 tempsavs.candptyhight *in secton~il.ply_ height;I61 taq~sav@.orgpIyheiht *In secton[i3 .plyheight;
62)
63

I 4 ls f nu mls U a sze)65 if (in sectlon~il.piyh.ejght I= in-sectionCUl.ptyh eight)
66 tuow save.candpty height z fn section[L] .plyheight;
67 etse twosave.candptyhei ght = in-sectiantil .plyfheight;
68 teusve.orqgpiyhieight a in-sectlanti).pLyteight;

I1 temp-save. typex 4;

5 72
73
74 tmp..save.savings a savings;
75I 76 return(savings);
77
78 )I 79



I
1 *i .o............................... ...... ........ ....... .....

2 -- SHeader:: D:/cops/src/improvlfindinch.c February 1991

3 -- ..------------------------------------------------------ . ---------
4

5 /* --------------------------------------------------------------------

6 FILE NAME : Findinch.c
7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : February 1991
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 . PURPOSE- To determine the number of Inches in a section based
12 - on the input list Is
13
14

15 -------------------------------------------------------------'I
16 #include cstdio.h)

17 #include <stdlib.h•
18 #include <string.h"
19 #include -imdec.h"
20 #incLude "impLcL.hN

22 float find inches(sizes)
23
24 ardernt sizes;
25
26 C
27 int i, j;
28 char match a 0;
29 char empty = 0;
30

31 i a 0;
32 while (Cimatch) 5 (i n Lm-List)) C
33 empty a 1;
34 match a 1;

35 for (j-O; jsnunofsizes; j-) C
36 if (sizes[j] I- List[i].sizestj])

37 match a 0;
38 if (sizes[j] is 0)
39 epty Z 0;
40 )
41 ++j;

42)

'3
44 if (empty)
45 return((froat) 0.0);
46

47 if (match)
48 return(tist[--i].inches);
49 else (
50 printf(" COULDNT FIND -);
51 for (i80; i<n m of sizes; |++) C
52 If (sizesfl] • 0)
53 printf("d s ", sizes~i], order.ch-sizesli]);

54 )
55 printfC'\n");
56 exit(O);
57 )I

I
I



I 
58 :i

1 59
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I
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I
I
I
I
I
U



i 1 -----------------------------------------------------------------
2 -- SHeader:: D:/cops/src/improv/getparm.c February 1990

4
5 P 

o i o o o o o o o o O  l o l O O o e 
.... o o e ...... oe ........ . . . . . . . . . . . . . . . . . . . . . . . .

6 - FILE NAME : Getparm.c

7 - PROGRAI4ER : Terri A. Smith
8 - DATE WRITTEN : February 1990
9 ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 -

11 - PURPOSE- To read the ;iiput parameters from a file
12

13 -

14 -------------------------------------------------------------*1
15 #include <stdio.hi
16 #include cstdltb.h)

17 #include <string.h>
18 #include wmaLLoc.h>
19 #include impdec.h-
20 #include mimpLcL.h"
21
22 int getparameters(ouunits, max_ply, max sizes,
23 cut-cost, unit-cost, old-ouunits)
24
25 int *ouwunits;
26 nt *max_pLy;
27 int *max-sizes;
28 int *cut-cost;
29 int *un.it cost;
30 int *old ou-units;
31

32 C
33 int i, j;
34 FILE *fp = NULL;
35 int quantity;
36 int m;
37
38 if ((fp zfopenC"INPUT", Or")) zu NULL) (
39 printf("Cannot open input file - getprm.c");

40 exit(O);
41 )
42

43 /* set order and list values to -1 '/
44 for (i • 0; 1 < MAX-SIZES; i++) (
45 order.number~i] a 0;
46 order.ch sizes(i] (0] 0;

47 order.perimeter(i] a 0;
48
49
50 for Ci=O; icMAX LIST; i-+) (
51 Llst~il.inches - (float) 0.0;
52
53 for (j a 0; j < MAXSIZES; j-4)
54 List(il.sizeslj) a 0;
55 1
56

57

I
I
U



58 fscanf~fp.'ld", o~kunts);
59 fscanffp,Zd" mx..pty);160 fscanffp.u".u maxaiszes);
61 facanffp.U", cut-cost);
62 fscanf(fp*Ild". unittcost);

63

65 /* input Order
66 for (1.a0; 1 4 NA.sIzES; 144) C
67 fscanfCfp,*%do, &order. u~Lm )I68 if (order.nuwertf] -1)C
69 order.nmr~ber Cii 0;
70 break;
71)

* 72
73 facanfcfp,"Xd". gorder.perlietertil);
74 fscanf(fp,"ls. order.ch-sizesi);
75)1 ~ ~~76 wisa;

78I79cn~p~~w mmf- )
a1 if W~n-sectian a (sectiont *).uLoc~nmn-seC si zoof (sect f ontM) NULL) C
82 printf("ALLOCATION ERROR - SECTIONS uetparm.c\n");I83 exit(O);
84)
85
86 for (1n0; f~nwtin.5ec; f-.)I87 in-section'iI.ptyheight u0;

88 for (mo; wmnuuof sizes; m#-4) C
89 insection~l.sizes~ml a 0;U 90)
91
92
93 1.0;I 94 /* Input Sections ~
95 while~i c mniJ..ec) C
96597 fscanf~fp.N~d., &quantity);
98
99 w~hite (quantity Ix -1) C

100

101 fscanf~fp,"ldu, 9m);

103 i f (m :I' num -of -sizes) C
104 prlntf ("ERROR in reading size variable g etparm.c");I105 exltCO);
106 3
107
108 Mnsectfan(fi.izes~m) a quantity;I 109
110 fscanf~fpMZd", &quantity);

112 facanf~fp. OW", gin-sectfonlil.py.eiuht);

113

114 ++1;



I
1165 )

117 fscnf(fp," W , oLd ou units);
118
119
120 I* Input List *1
121 i1O;
122 Whilef ) (
123
124 fscanflfp.Mld , &quantity);
125
126 if (quantity - -2)

I127 break;

128
129 white (quantity In -1)
130
131 fscanf(fp,w/,d" , Am);
132
133 if (a >- numof _sizes) C
134 printf(CERROR in reading size variabLe - getparm.c);
135 exit(O);
136 )
137
138 List~i].sizes~m] a quantity;
139

140 fscanf(fp,*Ud", Lquantity);
141 )
142
143 fscanf(fp,."f", &tist[i].inches);
I "

145 ++;
146
147
148 fctose(fp);
149
150 return(i);
151
152I

I
I
I

I
I
I



I 2 -- $Header:: D:/cops/src/imrovlgtob&Ls.h February 1991

4

6 - FILE NAME : Gtobals.h
7 - PROGRAER : Terri A. Smith
8 - DATE WRITTEN : February 1991
9 - ADDRESS : GTRI/CSITL AtLanta GA 30332 (404) 894-8952
1o -
11 PURPOSE- To declare alL global variables
12 -
13 -

I 14 - ..------------------------------------------------------------- ..--

15 NincLude stdio.h.
16 #include wimpdec.h"
17 #incLude "impLcL.h"
18
19 ord.var t order;
20
21 Ltst-t *List a NULL;
22
23 int hum-of sizes;
24

25 int num List;
26

27 section t *in-section N NULL;
28
29 nt nuinsec;
30
31 nt numtemp_sec;

32
33 section t sect3;

34
35 section-t sect4;
36
37 sect iont portion;
38

39 savings t temp save;
40
41 savingst save;

I

I

I
5
I
I



I
1 * -----------------------------------------------------------------

2 -- SHeader:: D:Icopslsrc/improv/ipdec.h February 1990

3 --. .--.-------------------------------------------------------------
4
5 /* ....................................................................

6 - FILE NAME : Impdec.h
7 PROGRAMSMER : Terri A. Smith
8 - DATE WRITTEN : February 1990
9 - ADDRESS : GTRI/CSITL AtLanta GA 30332 (404) 894-8952

10 -
11 PURPOSE- To define at[ structures and procedures
12 :

13I 14 . ................................................................. *

15 #ifndef IMPOECH
16 #define IMPDEC_
17
18 Odefine MAX LIST 1000

19 Odef in@ MAXSIZES 25
20 #define MAXSAVINGS 400
21
22
23 typedef int order tCAXSIZES];
24
25 typedef char sizes t[MAXSIZES] [10];
26
27 typedef struct C
28 order..t number;
29 sizes-t ch-sizes;
30 int pe-imeter[_AXSIZES];
31 ) ord-var-t;
32
33 typedef struct C
34 order t sizes;
35 float inches;
36 ) Iist t;
37

38 typedef struct C

39 order t sizes;
40 Int pty_height;
41 char merged;
4,2 )sect ion-t;
43

/3 typecdef struct

4.5 int sect1;

4,6 nt sect2;

47 int orgptyheight;
48 int cand pty..height;
49 float savings;
50 int type;
51 ordert org;
52 order t cmnd;
53 order-t insecti;
54 ordernt insoct2;
55 ) savingsit;
56
57I

I
I



58 tnt g~t~parinuet~rsCfnt 'uits, tnt *mx~pLy, int *maxsizes,
59 int 'cut-cost, tnt 'it-cost, tnt* 01d-ou-uits);
60
61 fLoat find inches~order t sizes);
62
63 fLoat case ajiCint i, int j, int unit-cost);U 61
65 fCoat compute-savingsCint i, int J, int cut-cost, int unit-cost, int max sizes);

67 fLoat cowteswapsvings(int i, int j, tnt cut-cost, tnt unit-cost, int max sizes);

68
69 void combinepLy~int mxpLy)!
70
71 void comrbine-sizes~int mxsizes);I 72
73 void trafer forward~int 1, tnt j, int L,
74, tnt cut-cost, int unit-cost, tnt max sizes, tnt mxpLy);
75

76 void transfer backwards~int i. int j, int L,
77 int cut_;ost, tnt unit-cost, tnt waxsizes, int maxpLy);
78
79 void sbapjforward~int i, tnt j, int 1,

82 void swap backwards? int i.it jnt Lmxs~:,:tmxl)

85 #endi f



I
/* .................................................................

2 -- $Header:: D:Icops/srclimprovllipdec.h February 1990
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . /

3 ----------------------------------------------4
5 /* ....................................................................

6 FILE NAME : ImpLcl.h
7 - PROGRAMMER : Terri A. Smith
8 - DATE URITTEN : February 1990
9 ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 . PURPOSE- To define all global variables
12 -

13
14 -------------------------------------------------------------'I

15 #ifndef 1MPLCLH
16 define IMPLCLH

17

19 extern-ordvar-t order;

20 extern List t *List;
21 extern int nun list;
22 extern int numof sizes;
23 extern section t 'in-section;
24 extern int numninsec;
25 extern int nuntemp_ec;
26 extern section t sect3;
27 extern section t sect4;
28 extern sectiont portion;
29 extern savingset temp_save;
30 extern savingst save;
31
32
33 #endif

S

I
I
I
I
I

I



2 -- SHeader:: D:/cops/src/improv/iuprove.c February 199
3 -- - - - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - -

6 - FILE NAME : mprove.c
7 -PROGRAMMER :Terri A. Smith

8 - DATE WRITTEN :February 1990
9 - ADDRESS :GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 . PURPOSE- The main program whtich controls flow of execution

13 -

14 --------------------------------------------------------------- II15 gincLude "stdio.h>
16 fincLude <malloc.h>
17 #include <aemorv.ho
18 finclude -'stdLib.h),I19 SincLude -cstring.h2
20 #include ttme.h>
21 #incLude "impdec.h"
22 SincLude "lnpLcL.h"I 23
24 #define cLocko) timeCHULL)
25I26 wain~argv, argc)
27 int orgy;
28 char *argc(l;
29I 0 31 /P Input Variables 0

32 int ou units; I' # of units over/under allowed '
33 mnt old ou units; /0 # of units over/under allowed 0I34 int maxply; /0 max ply height allowed 0

35 mnt max-sizes; /* 9 of sizes allowed / section 0

36 tnt lnltpLy; /0 initial ply height 0I37 int cut-cost; /0 cutting cost 0
38 mnt unit-cost; /0 unit cost 0

39
40 /* Output Variables 0

41 float tot-length; /0 the total mt of fabric needed/
42 float tot marker; /0 total fabric between markers 0/

43 tnt unit dev; /0 deviation of units to cut from order 0

44 t unit count; /0 units in all sections 0I45 fnt order count; /0 U of units in order 0

46 char unit-string(lOJ; /0 OVER or UNDER 0

'7
48 fnt i, k# I. r. s,m,n; /0 counters 0

49 tnt total order a 0; /0 total # in order 0

50 float inches; /0 inches in sections * ply 0

51 float marker; /* inches between markers 0

52 FILE *fp; /P f ile pointer for output 0

53 ordert temp...rder; /* temp order 0

54 clockt start-time; /0 used for timing aLg 0

55 clockt end t; If' used for timing alg 0I56 doubt* totaltime; I. total execution tim0
ST char margrsositla 1; /0 wite I loop boolean 0



58 section-t terps ec; 1' temporary section '
59
60 start-time a cLocko;I 61
62 if C(fp a fopenC"OUTPUT", "w")) -s NULL)(
63 printfC"CANNOT OPEN OUTPUT FILE savings.c\n");364 exit(0);
65
66
67 if M(ist a (Lst-t *)maLIoc( LIST *sizeof(List t ))z NULL)
68 printfC"ALLOCATION ERROR FOR LIST savings.c\nu);
69 eXitC0);
70)
71
72 I

73GI paramters and print out first solution

79 totlength a (float) 0.0;
80 tot -marker = (fLoat) 0.0;
81 fprintf~fp, "MAX PLY a %d MAX # OF UNITS PER SECTION = %d\n", max..piy, max-Sizes);
82 fprintf~fp, "UNIT COST a %d cents CUT COST z %d cents\n", unit-cost, cut-cost);
83 fprintf~fp, "ORDER\n");
84 for 0=zO; i'nun of -sizes; i-)C
85 fprintf~fp, :%4. SIZE Xs\nN, order.numberti], order.ch-sizesli3);
86I 78 fprintf(,Fp, :9\n FIRST SOLUTION \n");

89 for (taO; inhnin-sec;i-) (
90 fprintf~fp, "SECTION %d HAS PLY z Xd\n", i, in..sectionl.pLy h eight);I 91 for (laO; j'rnn f sizes; j-4) C
92 if (in 7section~il.sizesj3 0) C
93 fprintf~fp, of AND %d SIZE %s\nm, in-sectionli3.sizes[jj, order.ch-sizes~j]);
94

96 marker afindinchesinsectioni3.sizes);

38frnffp MRE LENGTH w %7.2f TOTAL LENGTH a Z7.2f\n\nu, marker, inches);
99 tot-Length z totlength + inches;
100 tot -marker a tot-marker + marker;
101

102 fprintf(fp, "TOTAL MARKER a %7.2f TOTAL LENGTH a 7.2f\n\nu, tot-marker, totjtength);

104 /3105 Initialize savings structures
106 .
107 for (laO; finumof-sfzes; !++)(
108 save.org~i3 a 0;
109 save.candil z 0;
110 tenpsave.org~iJ 0;
III tempsave.candlil u0;
112I 113
114 /



115 combine any sections with a combination of sizes - mx sizes
116 */
117
118 combine-sizes(max sizes);

119

120 Main Loop of program -

121 The loop begins by trying to place one sizes form one section
122 into another section. Once all possible transferred are tested,
123 then the program tries swapping two sizes from two different
124 sections. The Loop begins with the first section. The best

125 transfer or swap from this section is made and the next section
126 goes through the same tests etc. once aLL sections have been
127 exhausted then the same is repeated but backwards (starting
128 with the last section. This whole process is repeated twice.
129
130 mergerspossibte a 2;

131 white (mergerspossibLe D 0) (
132
133 /* combine any sections with same sizes by putting on
134 top of each other if it doesn't violate max pLy height

135 */
136

137 combine_pLy(maxpLy);
138

139
140 Attempt to reassign one portion from original section
41 to a new section and calcuLate savings. Merge only

142 the one with the greatest savings

143 */
144 for 0i=0; i<nun in..sec; i++)
145 for Q2z0; jnumof sizes; j-) (
146 save.sect1 a -1;

147 save.sect2 a -1;
148 save.type = 0;

149 save.org.pLyheight = 0;

150 save.candpty .height = 0;
151 save.savings 2 (float) 0.0;

152
153 for (m-0; m<numnof sizes; m-+)
154 portion.sizesm] 0;

155 portion.pLy_height 0;
156

157 for (l=ie1; L<num-in.sec; L++)(

158

159 transfer forward(i, j, L, cut-cost, unit cost, max sizes, max-pLy);
160
161 swapforward(i, j, L, cut-cost, unit-cost, max-sizes, maxpLy);

162

163
164

I 165 /

166 Place portion into section. If the two sections have
167 different ply heights then the smallest ply height is
168 given to both sections and the section with the larger

169 ply height is added to the end of the section list with

170 a ply height equal to larger ply minus the smaller ply
171 */

I
I
U



172 r a save.sectl;
173 a a save.sect2;I174 if Csave.savlngs In (float) 0.0) C
175 printfCWREPLACING PORTION %d Xd\n", r, s);
176
177 In sectlon~ii .pty_ height a aave.orgpLy_ height;I17% ln-sectiants] .ply_ height = save.candplyh.eight;
179
18O If Csave.orgptyh.eight csave.candpLyheight)
181 in~ectionlsl .pLyheight a save.orgpLyheight;

182 towsec.plyheight a save.candpLy height -
183 save. orgpty height;
184
185 forwCmO; m'num of sizes; m*4)
186 temp sec.sizestm3 a save. in-sect2 Eil;
18?
188 If CMn-section a reaLLoc~in-section. C(nL temp sec *1I189 *sizeof~section-t)))) -. MULL)
190 printf(mREALLOCATION ERROR FOR INSECILON foproveZ~cu);
191 exi tCO);
192

194 memcpyCtin-sectiontnwiteapsec-+2 9 terpsec, Si zeof (sect iont));

195
196I19? else if Csave.orgptyheight ),save.candp~yheght)
198 in-sectiancr].ptyhieight a save.candplyheight;
199 temp sec.pLy height a save.orgpLy height -
200 save.candptyhei ght;

202 for~uzO; utnum of sizes; a&+)3 204
205 if ((In-section - rest oc~in section. ((fern temp sec *1
206 * sizeof(section-t)))) a- NULL)C
207 printf("REALLOCATION ERROR FOR INSECTION improve2.c");I208 exitCO);
209)
210

211 mempy(Ln-sect ion Enunterpsec.3 , &tempsec, sizeof (sect iont));

213
214 forcuw0; wnnw-of sizes; m4+) CI215 in -section~ri.sizesne3 a save.org~mO;
216 in -sectionls].sizestal a save.cand~ml;
217 )
218I219fo
220 )/*forl'/
221

* 222
223 1
224 Perform the sam sequence of events to transfer and swap
225 sizes but start at and of list and go backwardsU 226
227 Attempt to reasign one portion from original section
228 to a new section and calculate savings. Merge only



229 the one with the greatest savings
230I 231
232 nu.1n~sc a numteupsec;
233
234 for Cimnum in sec-i; 0-0; 1--)
235 for CizO; j-nw3.of~sizes; j++) C
236 savesecti 1

237 aave.sect2 a 1
238 save.type * 0;I239 save.org"Lyh.eight a 0;
240 save.candptyheight a 0;
241 save.savings a Cf bat) 0.0;
242
243 for (mmG; mnwof sizes; m+)
2"4 portion.slzesba] 0;

245 portion.ptyh4eight a0;I 24
247 for Clui-1; V-O; I--)

248
249 trmnsfer-beckwards(i, j, I, cut-cost, iuitcost, mx sizes. max-pty);

251 swap_ backwards~i, j, L, cut-cost, unit-cost, mxsixes, maxpty);

252
253I254 r a save.sectl;
255 a a save.sect2;
256 if Csave.savings In Cfloat) 0.0)C
257 printfC"REPLACING PORTION %d Zd\na. r, a);

258
259 in sectiontrJ .ply_4eight a save.orgplyheg
260 in-sectionts].plyheight a save.candpLyheight;3 261
262 if sve.orgplyheight 4 save.candplyheight)C
263 insectlon~s3 .plyjieight a save.orgplyheight;
264 temp~sec.ptyheight a save.candply .height -I265 save.org..ptyheight;
266
267 for~m.O; mnm of sizes; is.)

268 tenmsec.sizesmln = save.in-sect2El;I269 3
270 if ((In-section a reatLoc~in section, ((rum terp sec 41
271 * sizeof(section-t)))) uz MULL)CI272 printfC"REALLOCATION ERROR FOR INSECTION inprove2.cu);
273 exlt(0);
274)
275I 276 mwmpyC&nsectontnm.. tep~sec'1, 9temp~sec, s zeof (sect iont));
277
278 else If Csave.orgplyheight 2, sav*.candplyjieight)
279 ln section Crl.plyhei ght a save.cand~ptyheight;I 280 tuup~sec.pLy~jheight a save.orgply height -
281 *av*.candply height;
282
28 for(mmO; minurm of-alzes so)(

284 tupsec.sizssD4 a save.In-sectl EA;

285



* 286
287 if ((in-section a rea(l oc~in-sect ion, ((nm teiIp sec *1
288 * sizeof~section t)))) an NULL)(
289 printfC"REALLOCATI0N ERROR FOR INSECTION improve2.co);S290 exit(O);
291)
292 mempy(insect ion Cnun temp~sec44J, * Iemp ec, si zeof (sect i ant));
293

* 294
295 foruO; wmxnlm of sizes; m-4)

296 lnsection~rj.sizesmi a save.org~m3;
297 in -sectionEsl.sizesml w save.cand~m];

1301 )/ for i/
302
303
304 nui nsec a num-tempsec;

305 - -mergersjpossfbte;
306 )1 whieI
307U 08309 Remove sections that are emipty
310
311
312 for (Wm; knum-infsec; !+)
313 order count z 0;

314 for (j=0; j'ntmn of sizes; j-)(

315 order-count z order-count + in-sectionli].sizes~l];I 316)
317 if Corder-count -a 0)C
318 for (jai; j~ui ec1 -
319 memcpy(gin-sectiontl2. in-sectionlj+13, sizeof(section3t));U 320
321 num-in-sec xnumninsec - 1;
322)
323 3
324
325 end-time x ctocko;
326 totaL time =((double) end time - start-time) ICLK 7TCK;I 327
328 fprintf Cf p,\nn******** **** *****\n)
329 tot length =(float) 0.0;
330 tot marker ( f loat) 0.0;I331 unit dev -0;
332 order-count - 0;
333 unit-count - 0;
334

335 fprintf~fp. "THE # OF FINAL SECTIONS ARE : d\n". ninsec);
336 for Ci*O; inumin-sec; i++) (
337 fprintf~fp, "SECTION %d HAS PLY s 1d~nw, I, in sectionfi].pLy hefight);
338 for (jinO; jcnun of sizes; j-4) (
339 if (in 7section~il.sizes~j] 3 0)

340 fprintf(fp, N AND %d SIZE Xs\n"* in -sectionl).sizestjl, order.ch-si zesti])

341 unit-count a unit-count * Cin-sectionil.sizestil 0 in-sect ion~iJ .pty..height);

342)



1 343)
3M marker m find lnches~ln-sectionCIl.sfzes);
345 Inches a marker * In section tl .pLyhIeight;
346 fprintf~fp, ONARKER LENGTH m %7.2f TOTAL LENGTH * 7.2f~n\n'. mrker, inches);
347 totlongth a tot-Length + inches;
348 tot marker a tot marker + marker;
349)I 350
351 for (laO; jqm of -sizes; I.-)

352 order-count a order count + order.number~j];
353
354 unl tdev a order-count - uni tcount;
355 if (unit dev 3,0)

356 strcpy~unit string. "UNDER");
357 else if Cunt-dev -m 0)

358 strcpy(unit string. *\O");
359 else C
360 unit dev a unit dev * -1;

361 strcpy~unit string1 *OVER");

363
364 fprintf~fp, "TOTAL MARKER a %7.2f TOTAL LENGTH z Z7.Zf\n\n", tot mrker, tot length);

366 fprlntf(fp, m\n\nTOTAL TINE a %f\n", totaL~time);

1369 If (List lu NULL)
370 freeCLfst);
371
372

373 fctose(fp);
37'
375 return(O);I 376



1 INCLUDES aiwpdec.h iIoptcL.h
2 LISNANE ainplibI 3
4
5 08JS z
6 giobsts.obj \U7 getparm.obj\

9 case aii.obj \~
10 couqut*.obj \~
11 cmwpswap.obj
12 ccuibsize.obj \~

13 ~ ccabpty.obj\
14 tranfrwd.obj \~
Is swapfrwd.obj\

16 tranbkwd.obj \
17 swapbkwd.obj

19
20 .c.obj:
21 S(CC)

22 SCLIB)
23
24

2 5 giobsts.obj :giobats.c $(INCLUDES)
26
27 getparm.obi :getparmic $( INCLUDES)
28I29 findinch.obj :findinch.c $(INCLUDES)
30
31 case aii.obi case aii.c S(INCLUDES)
32.133 conpute.obj computexc SCNCLUDES)
3'
35 compswap.obj cotp4swap.c SC INCLUDES)

I37 combpty.obj :comnty.c $(INCLUDES)
38
39 ccarbsize.obj :comibsize.c SCINCLUDES)

I41 tranfrwd.obj :tranfrwd.c S(INCLUDES)

42
43 swapfrwd.obj swapfrwd.c SCINCLUDES)I45 tranbkwd.abj :trarblwd.c S(INCLUDES)

47 swapbkwd.obj :swapbkwd.c SC INCLUDES)

52 ctimp~rove /thk iupLib.tib

57



1 58 SCI)\iupdec.h
59 SCCP)
60
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I /* -- ------------------------------ -
2 --SHeader:: D:Icopslsrciprov/swapbkwd.c February 1990
3 -- - - - - - - - -- - - - - - - - -- - - - - - - - -- - - - - - - -

41 5 *- ---------------------------------
6 -FILE NAME : Swapkwd.c
7 - PROGRAMMER :Terri A. SmithI8 -DATE WRITTEN : April 1990
9 - ADDRESS :GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10 -

11 PURPOSE- This procudure attempts to swap one size from one
12 - with another size in a different section if feasible. It
13 - works from the end of the section list to the start.

14
*15 -

17 *include <stdio.hi
18 OincLude qat toc.hI)
19 finclude qmemory.h)-
20 #include cstdtib.h>
21 #include "string.h),
22 #include "iirpdec.h"
23 #include "imptcL.h"

25 void swap backwards~i* . I, cut-cost, unit-cost, maxasizes, max..pLy)

I27 mnt j;
28 mnt I;
29 mnt cut-cost;
30 mnt unit-cost;I31 mnt max-sizes;

* 34
35
36 mnt k, m, n; /* counters
37 int num-units; /* nun wnits in one sec*"on ~
38
39
40 for 0n0; nnwn nof sizes; n++)(
41 if CMn sectionii.sizestl 0) UI42 (in sectionltl.sizes~n] 0))
43

44 for Cm; mcnum of sizes; m+-+)(
45 sect3.sizesl = in-sectioni.sizes~m];

46 sect4.sizes~m) z in-sectionC[l.sizesm];
47)
48I49 sect3.sizesljl a sect3.sizestjj - 1;
50 sect3.sizes~n] z sect3.sizes(n] + 1;
51 sect4.sizesljl a sect4.sizestl + 1;
52 sect4.sizes~n] a sect4.sizestnj - 1;I 53
54 temp_ save.sectl a i;
55 tenpsave.sect2 a L
56 temp-save.type a 0;

57 temp_ save.orgptyheight a 0;



158 tempsav*.candptyheight a 0;
59 tupsave.savings x (fLoat) 0.0;
60
61 cospute swap savings(l, t, cut-cost, unit-cost, mxsizes);1 62

68

I69 Ctupsave.type 3P0) &&
70 (teap~save.candpty height 4w mxply))(
71 mempygsave, 9temp save, sizeof(savingst));I 273 f or (m-0; mjuuof sizes; a-)
74 if Ctempsave.type In 1) (
75 save.org~m] sect3.sizes~ffd;I76 save.canDWm sect4.stzes~ml;
77 save.in-sectl~i a in-sectioncil.sizesml;
78 save.in-sect2Eml a in-sectonCil.sizes~m];
79
so8 eLse
81 save.candtml in-sectiolri3.sizestmi;
82 /*for m
83 *i

)5 )/*for n
86 return;

U8



U ------------------ -----------------
2 -- SHeader:: D:/copslsrclitprovswopfrwd.c February 1990

3 - -------------------------------------------------------------- *

I5 I.--------------------------------------------------------------
6 - FILE NME :Swapfrwd.c
7 -PROGRAMMER :Terri A. Smith
8 - DATE WRITTEN : April 1990U9 -ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952
10
11 .PURPOSE- This procudure attempts to swap one size from oneI12 - with another size In a different section if feasible. It
13 - works from the start of the section list to the end.
14
15 -------------------------------------------------------------- *I16 #include <stdio.h,
17 #incLude cmnaltoc.h,
18 finclude <memory.h-
19 #include (5tdlib.h),I20 #include cstring.h>
21 #incLude "iwpdec.h"
22 #include Hirptct h"
23

26 void swap forward(i, I, l cut-cost, unit-cost, max sizes, max~pty)

327 fnt I;
28 tnt j;
29 int L;
30 tnt cut-Cost;U31 int unit-cost;
32 int max sizes;
33 Int max-.pty;
34

37 nt k, m, n; /* counters '

41 if(i-setoJ .sizeslj3 )0) I
42 (in-section(LI .sizeslnj 0))C
'3

44for Cm=0; inumni-aof.sizes; 344-)

45 sect3.sfzes~m3 in-sectfonri2.sizes[m3;I46 sect4.sizes[m] in sectionl.sizes~m];
47)
48
49 sect3.sizee~j] a sect3.sizes~j] 1;

s0 sect3.sizestnj w sect3.sizestn3 1;
51 sect4.sizesEJ] a sect4.sizesEJ] 1;
52 sect4.slzes~n a sect4.sizeslnj 1;
53U54 temp savesectl-I;

55 ~tempsave.st2=II57 terpssv*.org~pLyheight - 0;



158 twvpsve.candptyheight z 0;
59 tewps*ave.savlngs a Cf bat) 0.0;
60
61 couqputeswapsievings~i, t, cutcost, unit-cost, maxeizes);U 62
63 numnwits a 0;
64 for CiwO; mnuuok~f sizes; m++)
65 mn-units a nun units + sect4.sizes[ut;

* 66
67 if CCtwp~save.savfngs 3-save.savings) U
68 Crmja-unts -m mx sizes) ALI69 (tinopsave.type X. 0) U
70 Ctenp~av.cand.ptyheight <a mxpy))(
71 mmucpy(gsave. 9tearpsave, hizeoftsavingst));
72I73 for Cm=0; wMAofsizes;a4-O)
74 if Cteqi~save.type in 1) (
75 save.org~m] sect3sizesbml;
76 save.candm!3 sect4.sizes[m3I77 save.in-sectl~n0 a in-sectioni.sizestml;
78 save.in-sect2CmQ a in-sectionl.sizes~m];
79
80 else

81save.candrm] *in-sectioni.sizesiil;
82)I* for,*m

83 *fU84 /*if
85 I* for n/
86
87

as8 return;

89 )



I /* ----------------- ----------------
2 -- eader:: D:/cops/src/iniprov/tranbkwd.c February 19903--------------------------------------------

5 ---------------------------------------------------------------
6 -FILE NAME :Tranbkwd.c
7 - PROGRAMMER : Terri A. SmithI8 - DATE WRITTEN :April 1990

9 -ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 -PURPOSE- This procudure attfempts to transfer one size from oneI12 - section into another section if feasible. It works from
13 the end of the section list to the start.

15

17 #include tstdio.h),
18 #include Qwalloc.h)-
19 #include <memory.h-
20 #incLude <stdtib.h2,

21 iclude <string.h>
22 #include um pdec.h"I23 #include *"imptcl.h"
24
25 void transfer-backwards~i, I. , cut-cost, unit-cost. max-sizes, maxpty)
26 inti;
27 int j;
28 mnt (;
29 mnt cut -cost;
30 mnt unit-cost;

32 mnt maxpiy;

36 int k, ; /* counters i n eto

37 mnt num units; *rmuisnoesctn
38
39 if (in -sectionti).sizes~jl 0) 0)
40 for (m=0; ntnun of sizes; m++)C
41 sect3.sizes~m] in -sectionlibsizesim)#;I42 sect4.sizeslml uin ~sectionCL].sizestm];
43 )

I45 sect3.sizesj] = sect3.uizes~j] 1;
46 sect4.sizes~ul a sect4.sizestil *1;
47 portion.sizescjl a1;
48 portion.pty height cin-section~i2.ptyheight;
49
50 tm~aesclai

53 temp save.orgply height a 0;
54 temp save.candpty height a 0;
55 terpsave.savings a (float) 0.0;
56

57 compute-savings(i, t, cut-cost, unit-cost, mx sizes);



* 58
59 numun~its a 0;
60 for7Cm.0; wmin f-sizes; n-)
61 num-units a nis-uits +, sect4.elzes~ml;I 62
63 if (Ctmapsve.savings 3-savesavings) UI

64 (nAuiaunits ca mx sizes) U

66 Cteupsave.candp~yheight -maxzpty))5 Ctnsv~yp )
67 memcpy(Lsave. aterpjuave, sizeof(savingst));
68I 69 for Cwm0; m'num of sizes; m4-+)
70 if (teep-save.type In 1) C
71 save.orgtm3 sect3.sizes~mi;
72 save.cand~ml sect4.sizes~ml;I73 sav.insectllmO a Mnsection~fibsizes~m];
74 save. inSect2 Em] a in~sectionEL]sizes Em3;
75 )
76 etseI77 save.cand~mj inscini*ie~l

*8

810

82
83 return;



2 -- $Ueader:: D:/cops/src/improv/tranfrwd.c February 1990
3 -- --------- --- ------------------------------------------1

45 J* ....................................................................

6 - FILE MA1E : tranfrwd.c

7 - PROGRAMMER : Terri A. Smith
8 - DATE WRITTEN : April 1990
9 - ADDRESS : GTRI/CSITL Atlanta GA 30332 (404) 894-8952

10 -

11 - PURPOSE- This procudure attempts to transfer one size from one
12 - section into another section if feasible. It works from
13 - the beginning of the section List to the end.
14 -

15 --------------------------------------------------------------- *
16 #include <stdio.h>

17 #incLude cmat Loc.h>
18 finclude 4memory.h>
19 #include <stdlib.h>
20 #incLude cstring.h>
21 #include <time.h>

22 #incLude "ipdec.h"
23 #incLude "iqpLcL.h"
24
25 void transfer forward(i, L, I, cut-cost, unit-cost, max-sizes, max.pLy)

26 int i;
27 int j;
28 int t;
29 int cut cost;
30 int unit cost;
31 int max sizes;
32 int mx_pLy;
33
34 C
35
36 int k, m; /* counters *

37 nnt humuunits; /* nun-units in one section */

39 if (in0setion[il.sizes[j O) (
40

41 for (m=O; m<num-of sizes; m++) (
42 sect3.sizes[m] = in sectioni].sizes[m];
43 sect4.sizes(m] = in-section[t].sizes[m];

45
46 sect3.sizesCj] a sect3.sizes(j] - 1;
47 sect4.sizes[jj w sect4.sizesj] + 1;
48 portion.sizes[j] a 1;

4 69 portion.pLyheight a in.sectionti].pLy_height;
50

51 teap-save.sectl z i;
52 teamp_save.sect2 a t;
53 temp_save.type - 0;
54 temp_save.orgpiy height a 0;
55 teamp_save.candpLyheight - 0;
56 temp..save.savins - (float) 0.0;
S7

I
I
I



58 caqputesavlngs~i, L, cut-cost, unit-cost, max-sizes);

60 nun units a0
61 for CmEO; Wm~nM ofizes; W.+)
62 nm.wits a num its + sect4.sizestm];
63
64 if C(tuapsave.savlngs 2, save.savirigs) LLI 65 CnuoLmnits ma max sizes) IL
66 Ctewpsave.type ), 0) IL
67 Ctemp_ sv*.candpLy h~eIght -a maxpLy))(
68 mempy(&save, Lteap save, sizeof~savingst));

70 for (iwO; uwiuof sizes; n-)

*72 eeog]a et.iem;
73 save.cand~wj a sect4.sizescna;
74 save. In sectl Cm] a in-sectionhi] .sizesEm];
75 save.tn-sect2Duj a fn-sectonCUl.szes~m];I 76)
77 eLse
78 save.candm] *In-sectionEil.sizes~m];

79 )for m I

84 return;
85


